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Geleitwort der Herausgeber 
Die Konstruktion von Maschinen und Geräten sowie die zugehörigen 
Methoden und Werkzeuge sind seit den frühen 1950er Jahren ein 
profilbildender Schwerpunkt an der Technischen Universität Ilmenau und 
ihren Vorgängerinstitutionen. Es war daher ein nahe liegender Schritt, dass die 
drei konstruktiv orientierten Fachgebiete der Fakultät für Maschinenbau – 
Maschinenelemente, Feinwerktechnik/Precision Engineering, Konstruk-
tionstechnik – im Mai 2008 das Institut für Maschinen- und 
Gerätekonstruktion (IMGK) neu gegründet haben. Das IMGK steht in der 
Tradition einer Kette ähnlicher Vorgängerinstitute, deren wechselnde 
Zusammensetzung hauptsächlich durch sich über der Zeit ändernde Universi-
tätsstrukturen bedingt war.  
Zweck des Institutes ist es, die Kompetenzen und Ressourcen der beteiligten 
Fachgebiete zu bündeln, um Forschung und Lehre zu verbessern und erzielte 
wissenschaftliche Ergebnisse gemeinsam in die Fachöffentlichkeit zu tragen. 
Ein wesentliches Instrument hierzu ist die Schriftenreihe des Instituts für 
Maschinen- und Gerätekonstruktion. Sie führt eine erfolgreiche Schriftenreihe 
des im Jahr 1991 gegründeten unmittelbaren Vorgängerinstitutes IMK (Institut 
für Maschinenelemente und Konstruktion) fort.  
In der Schriftenreihe erscheinen in erster Linie die am Institut entstandenen 
Dissertationen, daneben werden aber auch andere Forschungsberichte, die in 
den thematischen Rahmen passen und von allgemeinem Interesse sind, in die 
Schriftenreihe aufgenommen. 
Der vorliegende Band 28 ist als Dissertation am Fachgebiet für 
Maschinenelemente unter der wissenschaftlichen Betreuung von Univ.-Prof. 
Dr.-Ing. René Theska entstanden. Die Herausgeber wünschen sich reges 
Interesse an der Schriftenreihe und würden sich freuen, wenn sie zum 
fruchtbaren Dialog in Wissenschaft und Praxis beitragen würde. 
Ilmenau, im November 2016 
Univ. Prof. Dr. Ing. Ulf Kletzin (Maschinenelemente) 
Univ. Prof. Dr. Ing. René Theska (Feinwerktechnik) 





'LH YRUOLHJHQGH $UEHLW HQWVWDQG QHEHQ PHLQHU 7lWLJNHLW DOV (QWZLFNOHU XQG
3URMHNWOHLWHULP%HUHLFK(QWZLFNOXQJ2SWLNV\VWHPHGHU&DUO=HLVV-HQD*PE+
LQHQJHU=XVDPPHQDUEHLWPLWGHP)DFKJHELHWIU)HLQZHUNWHFKQLNGHU7HFK
QLVFKHQ8QLYHUVLWlW ,OPHQDX0HLQ EHVRQGHUHU'DQN IU GLH0|JOLFKNHLW ]XU
(UVWHOOXQJ GLHVHU $UEHLW JLOW GDKHU 'U,QJ (FNKDUG 5RWK VRZLH
'U,QJ 9RONPDU *LJJHO DOV 9HUDQWZRUWOLFKH GHU &DUO =HLVV -HQD *PE+




%HJLQQ PHLQHV 0DVWHUVWXGLXPV IU )HLQZHUNWHFKQLN XQG 2SWLN GDQNH LFK
8QLY3URI'U,QJ5HQp7KHVNDLQVEHVRQGHUH(UWUXJZHVHQWOLFK]XU6FKDI
IXQJ GHU 5DKPHQEHGLQJXQJHQ IU PHLQ 3URPRWLRQVYRUKDEHQ VHLWHQV GHU
7HFKQLVFKHQ8QLYHUVLWlW ,OPHQDX EHL QLFKW ]XOHW]W DXIJUXQG GHU ODQJMlKULJHQ
=XVDPPHQDUEHLW ]ZLVFKHQ VHLQHP )DFKJHELHW IU )HLQZHUNWHFKQLN XQG GHP
%HUHLFK(QWZLFNOXQJ2SWLNV\VWHPHGHU&DUO=HLVV -HQD*PE+:lKUHQGGHU
%HDUEHLWXQJVWDQGHUPLUIUUHJHOPlLJH)DFKGLVNXVVLRQHQ]XU9HUIJXQJXQG
























ZlKUHQGH )|UGHUXQJ ]X GHP YRQPLU HLQJHVFKODJHQHQ:HJPDJHEOLFK EHL
0HLQHU)UHXQGLQ&KULVWLQDGDQNHLFKQLFKWZHQLJHUIULKUH8QWHUVWW]XQJXQG
*HGXOGEHLGHU$QIHUWLJXQJGLHVHUIUPLFKSHUV|QOLFKVHKUZLFKWLJHQ$UEHLW











2SWLVFKH 7HFKQRORJLHQ VLQG HLQHU GHU ZHVHQWOLFKHQ ZLUWVFKDIWOLFKHQ 7UHLEHU
GHV-DKUKXQGHUWV$XVKHXWLJHU6LFKWEHVWHKWVSH]LHOOIUGLHZLUWVFKDIWOLFKH
(LQ]HOWHLOIHUWLJXQJ DVSKlULVFKHU 2SWLNNRPSRQHQWHQ DOV DXFK RSWLVFKHU )UHL
IRUPHOHPHQWH VWHLJHQGHU +DQGOXQJVEHGDUI 'LHVH VLQG LQ GHU JHIRUGHUWHQ
4XDOLWlW]ZDUKHUVWHOOEDUMHGRFKYHUKLQGHUQ]HLWLQWHQVLYHXQGDXIZlQGLJH)HU
WLJXQJVSUR]HVVH LKUHQ EUHLWHQ (LQVDW] 'HU 0LQLDWXULVLHUXQJ XQG ,QWHJUDWLRQ
]XVlW]OLFKHU )XQNWLRQDOLWlWHQ VLQG XQWHU DXVVFKOLHOLFKHU 9HUZHQGXQJ VSKlUL
VFKHU2SWLNNRPSRQHQWHQHQJH*UHQ]HQJHVHW]WDQGHQHQVLFKKHXWLJH7HFK
QRORJLHQ EHZHJHQ'HU(LQVDW] DVSKlULVFKHU2SWLNNRPSRQHQWHQ HUODXEW KLQ




SKlULVFKHU 2SWLNNRPSRQHQWHQ ]X UHDOLVLHUHQ 'LH GD]X HUIRUGHUOLFKH:HLWHU
HQWZLFNOXQJDNWXHOOHU)HUWLJXQJVSUR]HVVHVHW]WGDEHLHLQH WLHIJUQGLJHZLVVHQ
VFKDIWOLFKH $XVHLQDQGHUVHW]XQJ PLW GHP 7KHPHQNRPSOH[ KHXWLJHU
2SWLNWHFKQRORJLHQ LP $OOJHPHLQHQ VRZLH GHU 2SWLNIHUWLJXQJ LP 6SH]LHOOHQ
YRUDXV'HQ(LQVWLHJGDIUELOGHWGLHV\VWHPDWLVFKH$QDO\VHEHVWHKHQGHU3UR
]HVVH]XU+HUVWHOOXQJDVSKlULVFKHU2SWLNNRPSRQHQWHQ'DULQZLUGGHU9RUSR
OLHUSUR]HVV DOV ZHVHQWOLFKHU.RVWHQWUHLEHU GHU$VSKlUHQIHUWLJXQJ LGHQWLIL]LHUW
8UVDFKHQGDIUVLQGGUHLZHVHQWOLFKHSUR]HVVXQGWHFKQRORJLHEHGLQJWH1DFK
WHLOHGHUHQ$XVZLUNXQJHQHV]XU5HDOLVLHUXQJHLQHUNRVWHQHIIL]LHQWHQ)HUWLJXQJ
PLQGHVWHQV ]X UHGX]LHUHQ LGHDOHUZHLVH ]X EHVHLWLJHQ JLOW 'DUDXI DXIEDXHQG
HUIROJW HLQH (UDUEHLWXQJ XQG 9RUVWHOOXQJ GUHLHU /|VXQJVDQVlW]H 'HUHQ 9HU
JOHLFKXQG%HZHUWXQJ]HLJWGDVVYROODSHUWXULJHDNWLYDGDSWLYH3ROLHUZHUN]HXJH
GLH JU|WHQ (UIROJVDXVVLFKWHQ YHUVSUHFKHQ ,P )ROJHQGHQ ZLUG GLHVHU /|
VXQJVDQVDW]GXUFKGLH(UDUEHLWXQJGHV/|VXQJVUDXPVXQWHUVHW]W'LHVXN]HVVL
YH hEHUIKUXQJ XQG $XVJHVWDOWXQJ GHV YROODSHUWXULJHQ DNWLYDGDSWLYHQ 3R
OLHUZHUN]HXJVKLQ]XHLQHP.RQVWUXNWLRQVHQWZXUIHUIROJWLQ$QOHKQXQJDQGLH














VXPLQJ PDQXIDFWXULQJ SURFHVVHV SUHFOXGH WKHLU JHQHUDO XVH LQ FRVWVHQVLWLYH
DSSOLFDWLRQV
7KHGHPDQGIRUDSHUSHWXDOPLQLDWXUL]DWLRQDVZHOODVDQ LQWHJUDWLRQRIDGGL
WLRQDO IXQFWLRQDOLWLHV LV VHYHUHO\ UHVWULFWHG E\ WKH H[FOXVLYH XVH RI VSKHULFDO
RSWLFV7RGD\·VPHFKDQLFDOGHVLJQVDUHDOUHDG\FORVHWRWKDWERUGHU+RZHYHU
WKHXVHRIDVSKHULFDORSWLFVHQDEOHVDVLJQLILFDQWUHGXFWLRQRIWKHWRWDOQXPEHU
RI RSWLFDO HOHPHQWVZKLFK FDXVHV VLJQLILFDQWO\ SRVLWLYH HIIHFWV LQ WHUPVRI UH
TXLUHG LQVWDOODWLRQ VSDFH V\VWHPZHLJKWPHFKDQLFDO GHVLJQ HIIRUW DQGRYHUDOO
WRWDOV\VWHPFRPSOH[LW\
7KLV WKHVLV DLPV WR DWWDLQ DQ DSSUHFLDEOHPDQXIDFWXULQJ FRVW FXWEDFN IRU DV




WLILHV WKH SUHSROLVKLQJ SURFHVV DV WKH PDMRU FRVW GULYHU LQ DVSKHULFDO RSWLFV




WKHVLVSUHVHQWV WKUHH DSSURDFKHV WREH FRPSDUHG DQG HYDOXDWHG7KRXJK WKH
DSSURDFKRIDIXOODSHUWXUHDFWLYHDGDSWLYHSROLVKLQJWRROSURPLVHVWKHJUHDWHVW
VXFFHVVIRUWKLVDSSOLFDWLRQ)XUWKHUPRUHDV\VWHPDWLFGHYHORSPHQWDQGJUDGX
DO ILQDOL]DWLRQ IURP D JHQHUDO DSSURDFK WR D GHWDLOHG GHVLJQ PRGHO LV JLYHQ















































































$.    )OlFKHQLQKDOW.RQWDNW]RQH
$)0    $WRPLF)RUFH0LFURVFRSH
$33-    $WPRVSKHULF3UHVVXUH3ODVPD-HW
$[]    /DJHUUHDNWLRQGHV/DJHUV$LQ[\RGHU]5LFKWXQJ
%(05)   %DOO(QG0DJQHWR5KHRORJLFDO)LQLVKLQJ
&&3    &RPSXWHU&RQWUROOHG3ROLVKLQJ
&*+    &RPSXWHU*HQHULHUWHV+RORJUDPP
&1&    &RPSXWHU1XPHULF&RQWURO
&2&    &\FOR2OHILQ&RSRO\PHU
&23    &\FOLF2OHILQ3RO\PHU
')KU    'XUFKPHVVHU=\OLQGHUIKUXQJ
'.    .XJHOGXUFKPHVVHU
'1DGHO    1DGHOGXUFKPHVVHU
'2(   'LIIUDNWLYHV2SWLVFKHV(OHPHQW
'7    7DVWNXJHOGXUFKPHVVHU
':VW    :HUNVWFNGXUFKPHVVHU
':VWPD[   0D[LPDOHU:HUNVWFNGXUFKPHVVHU
':VWPLQ   0LQLPDOHU:HUNVWFNGXUFKPHVVHU
(    (0RGXO
)    $XI6WLUQIOlFKHGHU1DGHOZLUNHQGH.UDIW
)*    )UHLKHLWVJUDG
)-3    )OXLG-HW3ROLVKLQJ
*36    *HRPHWULVFKH3URGXNW6SH]LILNDWLRQ
,%)    ,RQ%HDP)LJXULQJ
,]    )OlFKHQWUlJKHLWVPRPHQWXP]$FKVH
+\'5D   +\GUR'\QDPLF5DGLDO3ROLVKLQJ
.(3    .RQVWUXNWLYHU(QWZLFNOXQJV3UR]HVV
.00   .RRUGLQDWHQ0HVV0DVFKLQH
0E]Q[   %LHJHPRPHQWXP]$FKVHZLUNHQGLP%HUHLFKQ
0=$    6FKQLWWPRPHQWXP]$FKVHDQGHU/DJHUVWHOOH$
0*$   0LWWHOIUHTXHQWH*HVWDOWDEZHLFKXQJHQ
;9,  $ENU]XQJHQXQG)RUPHO]HLFKHQ
03    0HVV3XQNW
03'    0HVV3XQNW'LFKWH
06)    0LG6SDWLDO)UHTXHQF\
05)    0DJQHWR5KHRORJLFDO)LQLVKLQJ
05-(7   0DJQHWR5KHRORJLFDO-(7ILQLVKLQJ
3&    3RO\&DUERQDW
30    3ROLHU0LWWHO
300$   3RO\0HWK\O0HWK$FU\ODW
307    3ROLHU0LWWHO7UlJHU
36'    3RZHU6SHFWUDO'HQVLW\
38)    3RO\8UHWKDQ)ROLH
39    3HDNWR9DOOH\
5%    5DQG%HGLQJXQJ
5HUV    6SKlULVFKHU(UVDW]UDGLXV
5D    $ULWKPHWLVFKHU0LWWHQUDXZHUW
5T    4XDGUDWLVFKHU0LWWHQUDXZHUW
5]    5DXWLHIH
5).    5HODWLYH)OlFKHQ.LSSXQJ
50$    5HODWLYHU0DWHULDO$EWUDJVNRHIIL]LHQW
505    5DQG0LWWH5DQG
506    5RRW0HDQ6TXDUH
65    6FKQLWW5HDNWLRQ
66'    6XE6XUIDFH'DPDJH
676    6ORZ7RRO6HUYR
7&3    7RRO&HQWHU3RLQW
7,)    7RRO,QIOXHQFH)XQFWLRQ
8    8QIUHLKHLW
h%    hEHUJDQJV%HGLQJXQJ
80&)   8OWUDVRQLF0DJQHWRUKHRORJLFDO&RPSRXQG)LQLVKLQJ
83    8OWUD3Ul]LVLRQ
89$3   8OWUDVRQLF9LEUDWLRQ$VVLVWHG3ROLVKLQJ
:D    $EWUDJVDUEHLW
:T    4XDGUDWLVFKH0LWWHQZHUWGHU:HOOLJNHLW
$ENU]XQJHQXQG)RUPHO]HLFKHQ  ;9,,
/DWHLQLVFKH.OHLQEXFKVWDEHQ
D.    $EVWDQG]ZHLHUVSKlULVFKHU/XIWODJHUHOHPHQWH
DUFVHF   :LQNHOVHNXQGH
DUFPLQ   :LQNHOPLQXWH
EPD[    0D[LPDOHYLUWXHOOH)KUXQJVOlQJH
F    )HGHUUDWH
FQ    ,QWHJUDWLRQVNRQVWDQWHQ
݁௫ǤǤ௭ሬሬሬሬሬሬሬԦ    (LQKHLWVYHNWRULQ[\RGHU]5LFKWXQJ
JQ    *U|WVSLHOGHU6SLHOSDVVXQJQ
K    YRQ5HUVDEKlQJLJHU1DGHOOlQJHQDQWHLO
Kh3ODQ    hEHUVWDQG8QWHUVHLWH)KUXQJXQG3ODQIOlFKH
Kh6SK hEHUVWDQG2EHUVHLWH)KUXQJXQGVSKlULVFKHU
)OlFKH
N    3UHVWRQ.RQVWDQWH
O    1XOOOlQJHHLQHU6FKUDXEHQGUXFNRGHU]XJIHGHU
O)Q    )KUXQJVOlQJHGHU)KUXQJQ
O)HGHU    )HGHUOlQJHHLQJHEDXWLQ5XKHODJH
O6HJ    1DGHOOlQJHEHLVHJPHQWLHUWHP)KUXQJVDUUD\
O(LQ    1DGHOOlQJHEHLHLQIDFKHP)KUXQJVDUUD\
Q    'UHK]DKOLQ8PGUHKXQJHQ0LQXWH
S    3ROLHUGUXFN
W    %HDUEHLWXQJV]HLW
YW    *HVFKZLQGLJNHLW
YUHO    5HODWLYJHVFKZLQGLJNHLW
YQ[    'XUFKELHJXQJDQGHU6WHOOH[LP%HUHLFKQ






ơ    6FKZHQNZLQNHOGHV:HUNVWFNV
ƢJQ    PD[LPDOHU.LSSZLQNHOLQ$EKlQJLJNHLWYRQJQ
ƅK    $EWUDJVK|KH
ƅKPLQ    0LQLPDOH$EWUDJVK|KH
ƅKPD[    0D[LPDOH$EWUDJVK|KH
ƫ    :HOOHQOlQJH
Ƭ    5HLE]DKO





2SWLVFKH 7HFKQRORJLHQ YHU]HLFKQHQ VHLW $QEHJLQQ HLQ ZHOWZHLW VWHWLJHV
:DFKVWXPXQGJHQLHHQNRQWLQXLHUOLFKVWHLJHQGH%HGHXWXQJ6SH]LHOOLPHXUR
SlLVFKHQ MDSDQLVFKHQ XQG DPHULNDQLVFKHQ+DQGHOVUDXP NRQQWHQ VLH VLFK DOV










ELVKHU QLH GDJHZHVHQHQ :DFKVWXPVVFKXE JHWULHEHQ GXUFK HLQH VLJQLILNDQW
JHVWHLJHUWH 1DFKIUDJH QDFK RSWLVFKHQ $QDO\VH XQG 3URMHNWLRQVJHUlWHQ IU




3URMHNWLRQVV\VWHPHQ ]XU 0DVVHQIHUWLJXQJ GLHVHU EHJUQGHQ =XP DQGHUHQ
GXUFKOHEWGLH*HVHOOVFKDIW VSlWHVWHQV VHLW GHU -DKUWDXVHQGZHQGHHLQH'LJLWDOL
VLHUXQJ VRGDVV 0RELOWHOHIRQH6PDUWSKRQHV /DSWRSV7DEOHWV VRZLH .RP
SDNWNDPHUDV6SLHJHOUHIOH[NDPHUDV PLW $EELOGXQJVRSWLNHQ KHXWH LQ QDKH]X


















XQG :HUN]HXJH GLH HLQH NRQWLQXLHUOLFKH :HLWHUHQWZLFNOXQJ HUIRUGHUQ +LHU
NRPPWGHU.RQVWUXNWLRQHLQH6FKOVVHOUROOH]X
'LH+HUVWHOOXQJSUl]LVLRQVRSWLVFKHU%DXHOHPHQWHLVWHLQNODVVLVFKHV%HLVSLHOIU
GLH $EIROJH HLQHU 9LHO]DKO KRFKVSH]LDOLVLHUWHU 3UR]HVVVFKULWWH ² HLQ *URWHLO
GDYRQ VLQG 6FKOVVHOWHFKQRORJLHQ -HGHU %HDUEHLWXQJVVFKULWW LQ VLFK HUIRUGHUW
GDEHL WLHIJUQGLJHV 9HUVWlQGQLV WHFKQRORJLVFKHU 5DQGEHGLQJXQJHQ XQG (LQ
IOXVVSDUDPHWHU VRZLH GLH %HKHUUVFKXQJ MHGHV (LQ]HOSUR]HVVHV VHOEVW )U GLH
+HUVWHOOXQJ DVSKlULVFKHU 2SWLNNRPSRQHQWHQ EHVWHKW HLQH GHWHUPLQLVWLVFKH
3UR]HVVNHWWHREJOHLFKGLH]XU)HUWLJXQJHUIRUGHUOLFKHQ=HLWDXIZlQGHELVZHLOHQ
GHQEUHLWHQ(LQVDW] YRQ$VSKlUHQ LQ NRVWHQVHQVLWLYHQ$QZHQGXQJHQ YHUKLQ
GHUQ=XU(UIOOXQJZLUWVFKDIWOLFKHU)RUGHUXQJHQEHGDUIHVGDKHUHLQHUVLJQLIL
NDQWHQ$XIZDQGVXQG.RVWHQVHQNXQJ
'LH YRUOLHJHQGH$UEHLW VHW]W DQ GLHVHU 6WHOOHPLW HLQHU $QDO\VH GHV DNWXHOOHQ
6WDQGHVGHU7HFKQLN]XU+HUVWHOOXQJDVSKlULVFKHU2SWLNNRPSRQHQWHQDQ'HU
3ROLHUSUR]HVV ZLUG GDULQ DOV ZHVHQWOLFKHU .RVWHQWUHLEHU LGHQWLIL]LHUW 'D GLH
3ROLWXU LQ GHU+HUVWHOONHWWH TXDOLWDWLY KRFKZHUWLJHU2SWLNNRPSRQHQWHQ HLQHQ
HVVHQWLHOOHQ3UR]HVVVFKULWWGDUVWHOOW OlVVW VLFKGDUDXVHLQ+DQGOXQJVEHGDUI ]XU
:HLWHUHQWZLFNOXQJ XQGRGHU 2SWLPLHUXQJ DNWXHOO DQJHZDQGWHU 9HUIDKUHQ
DEOHLWHQ'LH NRQ]HSWLRQHOOH(UDUEHLWXQJ YHUVFKLHGHQHU/|VXQJVDQVlW]H VRZLH
GHUHQV\VWHPDWLVFKH$XVJHVWDOWXQJHUZHLWHUQGHQDNWXHOOHQ6WDQGGHU7HFKQLN







HQWZLFNOXQJ RSWLVFKHU XQG RSWRPHFKDWURQLVFKHU 6\VWHPHZHOFKH DXHU HLQHU
6WHLJHUXQJGHU$EELOGXQJVOHLVWXQJGLH,QWHJUDWLRQ]XVlW]OLFKHU)XQNWLRQHQXQG
)XQNWLRQVHOHPHQWHLQJOHLFKHRGHUNOHLQHUH%DXUlXPHXQWHUSDUDOOHOHU6HQNXQJ
GHU +HUVWHOONRVWHQ IRUGHUW 'LHVH (QWZLFNOXQJVWHQGHQ] YHUODQJW NRPSDNWH
2SWLNGHVLJQV²UHDOLVLHUEDUGXUFKGHQ(LQVDW]DVSKlULVFKHU2SWLNNRPSRQHQWHQ
XQGRGHU RSWLVFKHU )UHLIRUPHOHPHQWH $NWXHOOH +HUVWHOONRVWHQ DVSKlULVFKHU
2SWLNHQRGHU)UHLIRUPHOHPHQWHYHUKLQGHUQGDEHLGHQ(LQVDW]LQNRVWHQVHQVLWL
YHQ$QZHQGXQJHQPLWWOHUHUELVJURHU6WFN]DKOHQ
'DV YHUJDQJHQH -DKU]HKQW ]HLFKQHWH VLFK VSH]LHOO GXUFK (QWZLFNOXQJHQ GHU
)HUWLJXQJVXQG0RQWDJHSUR]HVVHDXVZHOFKHHLQH+HUVWHOONRVWHQVHQNXQJIU
RSWLVFKH +RFKOHLVWXQJVV\VWHPH XQWHU 9HUZHQGXQJ VSKlULVFKHU 2SWLNNRPSR
QHQWHQ HUODXEWHQ $XV WHFKQRORJLVFKHU 6LFKW LVW GLH+HUVWHOOXQJ KRFKJHQDXHU
$VSKlUHQ DOV DXFK RSWLVFKHU )UHLIRUPHOHPHQWH ]XP $XIEDX RSWLVFKHU XQG
RSWRPHFKDWURQLVFKHU6\VWHPHDEJHVLFKHUWREJOHLFKQDFKDNWXHOOHP6WDQGGHU
7HFKQLNQLFKWZLUWVFKDIWOLFK
=LHOVWHOOXQJ GLHVHU $UEHLW VROO IROJOLFK VHLQ GLH EHVWHKHQGH 3UR]HVVNHWWH VR
ZHLWHU]XHQWZLFNHOQ GDVV HLQH VSUEDUH 6HQNXQJ GHU(LQVWLHJVKUGH GHQ(LQ
VDW] DVSKlULVFKHU 2SWLNNRPSRQHQWHQ HUODXEW 'LHVH $UEHLW EHVFKUlQNW VLFK
GDEHL DXIGLH(QWZLFNOXQJ2SWLPLHUXQJHLQHV3UR]HVVVFKULWWV LQGHU+HUVWHOO
NHWWHDVSKlULVFKHU2SWLNHQ'DPLWGLHVHUHLQHQKLQUHLFKHQGJURHQ+HEHO]XU
.RVWHQVHQNXQJ ELHWHW LVW HLQH $QDO\VH DNWXHOO JHQXW]WHU )HUWLJXQJVWHFKQROR
JLHQ XQXPJlQJOLFK 'HQ ZLVVHQVFKDIWOLFKHQ $QVSUXFK VFK|SIW GLHVH $UEHLW
GDEHL QLFKW DXVVFKOLHOLFK DXV GHU YHUIDKUHQVWHFKQLVFKHQ (QWZLFNOXQJ .RQ
VWUXNWLRQ RGHU 6LPXODWLRQ DOV (LQ]HOGLV]LSOLQ 9LHOPHKU LVW HV HLQH EHU GLH




GHU 9HUPLWWOXQJ IU GLH %HDUEHLWXQJ GHU 7KHPDWLN UHOHYDQWHQ *UXQGODJHQ









RSWLVFKHQ )UHLIRUPHOHPHQWHQ LGHQWLIL]LHUW (LQH GHWDLOOLHUWH %HWUDFKWXQJ GHV




,Q .DSLWHO  HUIROJW GLH (UDUEHLWXQJ XQG 9RUVWHOOXQJ GUHLHU /|VXQJVDQVlW]H
XQWHUGHU=LHOVWHOOXQJGLHVHGUHLLQ.DSLWHOJHQDQQWHQZHVHQWOLFKHQ1DFKWHL
OH ]X EHVHLWLJHQ XQG VRPLW HLQHQ NRVWHQHIIL]LHQWHQ 'XUFKSROLHUSUR]HVV IU
$VSKlUHQ ]X HUP|JOLFKHQ (LQH *HJHQEHUVWHOOXQJ GHU $QVlW]H VRZLH DQ
VFKOLHHQGH %HZHUWXQJ DQKDQG IHVWJHOHJWHU .ULWHULHQ GLHQW GHU (UPLWWOXQJ
FKDUDNWHULVWLVFKHU9RUXQG1DFKWHLOH(UJHEQLVGLHVHV$EVFKQLWWVLVWGHUSUlIH
ULHUWH /|VXQJVDQVDW] GHU 3ROLWXUPLWWHOV HLQHV YROODSHUWXULJHQ DNWLYDGDSWLYHQ
:HUN]HXJV'LH(UIOOXQJ DOOHU GDPLW YHUEXQGHQHU WHFKQRORJLVFKHU$QIRUGH
UXQJHQXQG5DQGEHGLQJXQJHQZLHGLH5HDOLVLHUXQJGHVYROODSHUWXULJHQ DNWLY
DGDSWLYHQ 3ROLHUZHUN]HXJV GLH +HUVWHOOXQJ GHV :HUN]HXJ:HUNVWFN .RQ
WDNWVGLH0DVFKLQHQLQWHJUDWLRQGLH0DVFKLQHQMXVWDJHVRZLHGLH(LQVWHOOXQJGHV
JHRPHWULVFKHQ$UEHLWVSXQNWV ELOGHQ 6FKZHUSXQNWH GHVZHLWHUHQ9HUODXIV GHU
$UEHLW
'LHQDFKIROJHQGHV\VWHPDWLVFKH(QWZLFNOXQJYRP/|VXQJVDQVDW]]XPDXVJH
VWDOWHWHQ .RQVWUXNWLRQVHQWZXUI EHVFKUHLEW .DSLWHO  =XU 6HQNXQJ GHV (QW








/|VXQJHQ HUODXEHQ HLQH VXN]HVVLYH .RQNUHWLVLHUXQJ GHV $QVDW]HV HLQHV YROO
DSHUWXULJHQDNWLYDGDSWLYHQ3ROLHUZHUN]HXJV
(LQHZHLWHUH7HLODXIJDEHREJOHLFKJHULQJHUHU.RPSOH[LWlWEHVWHKWLQGHU+HU




QDFKJLHELJHQ5LQJVFKQHLGH'HU JHZlKOWH$QVDW] XQWHUVFKHLGHW VLFK KLQVLFKW
OLFKVHLQHU(LJHQVFKDIWHQJUXQGOHJHQGYRQEHNDQQWHQ/|VXQJHQDXVGHU3ROLWXU
YRQ 6SKlUHQ $VSKlUHQ XQG )UHLIRUPRSWLNHQ 0LW GHQ EHYRU]XJWHQ 7HFKQL









]HXJ:HUNVWFN .RQWDNWV YRUDE VHSDUDW GLVNXWLHUW XQG EHZHUWHW 'HQ




DSHUWXULJHQ DNWLYDGDSWLYHQ 3ROLHUZHUN]HXJV 6FKZHUSXQNW GHU %HWUDFKWXQJ
OLHJW GDEHL DXI GHU (UPLWWOXQJ SUR]HVVUHOHYDQWHU /DJH XQG 3RVLWLRQLHUIHKOHU
)UGLH(LQVWHOOXQJGHVJHRPHWULVFKHQ$UEHLWVSXQNWVZLUGHLQHJHHLJQHWH9RU




'LH3ROLWXUPLW YROODSHUWXULJHQ DNWLYDGDSWLYHQ3ROLHUZHUN]HXJHQ LVW 6FKZHU
SXQNW GHV .DSLWHOV ,P5DKPHQGHV9HUIDKUHQVQDFKZHLVHVZLUGGLH:LUN
VDPNHLWGHV9HUIDKUHQVGXUFKGLHYROODSHUWXULJH3ROLWXUHLQHUIHLQJHVFKOLIIHQHQ
3UREHWHLOJHRPHWULH EHOHJW (LQH $QDO\VH GHV $EWUDJVSURILOV GLHQW GDEHL GHP
5FNVFKOXVV DXI GDV $EWUDJVYHUKDOWHQ GHV YROODSHUWXULJHQ DNWLYDGDSWLYHQ






GLUHNWHQ 9HUJOHLFK PLW GHU 5HIHUHQ]WHFKQRORJLH GHV %RQQHW 3ROLVKLQJ 'HQ
$EVFKOXVV GLHVHV.DSLWHOV ELOGHW HLQH $EVFKlW]XQJ GHU HUUHLFKEDUHQ %HDUEHL
WXQJV]HLWYHUNU]XQJ VRZLH HLQH $QDO\VH GHV PLW GHP YROODSHUWXULJHQ DNWLY
DGDSWLYHQ3ROLHUZHUN]HXJEHDUEHLWEDUHQ3URGXNWVSHNWUXPV

'LH YRUOLHJHQGH $UEHLW VFKOLHW LP  .DSLWHO PLW HLQHU =XVDPPHQIDVVXQJ
JHOHLVWHWHU $UEHLWHQ XQG EHWUDFKWHWHU ,QKDOWH:HLWHUKLQ ZHUGHQ$QVlW]H XQG







'LHVH$UEHLW HUIRUGHUW HLQH NODUH$EJUHQ]XQJ GHV %HDUEHLWXQJVIHOGHV'LH LQ
GHU=LHOVWHOOXQJIRUPXOLHUWH%HVFKUlQNXQJDXIGLH(QWZLFNOXQJNRVWHQHIIL]LHQ
WHU )HUWLJXQJVWHFKQRORJLHQ IU URWDWLRQVV\PPHWULVFKH $VSKlUHQ EHGDUI HLQHU
ZHLWHUHQ(LQVFKUlQNXQJ]XOHLVWHQGHU,QKDOWH=LHOGHU$UEHLWNDQQHVIROJOLFK




DVSKlULVFKHU 2SWLNNRPSRQHQWHQ DE :HLWHUH LQKDOWOLFKH (LQVFKUlQNXQJHQ
HUIROJHQLP5DKPHQGHVMHZHLOLJHQ$EVFKQLWWV
)HUQHU GLHQW GLHVHV .DSLWHO GHU 9RUVWHOOXQJ ZHVHQWOLFKHU .ODVVLILNDWLRQVP|J
OLFKNHLWHQWHFKQLVFKHU2SWLNHQVRZLHGHU(LQIKUXQJXQG'HILQLWLRQ]HQWUDOHU










2SWLVFKH %DXHOHPHQWH XQG 6\VWHPH ODVVHQ VLFK DOV %ODFN %R[ ]XUbQGHUXQJ
GHU(LJHQVFKDIWHQ YRQ/LFKWPRGHOOLHUHQ >.UD@ VRZLH >1DX@ ELHWHQ HLQH
SUlJQDQWH=XVDPPHQIDVVXQJ ]XU.ODVVLIL]LHUXQJRSWLVFKHU%DXHOHPHQWH QDFK
$UWLKUHURSWLVFKHQ)XQNWLRQ6RGLHQHQGLHVH
 'HU 6WUDKODEOHQNXQJ GXUFK%UHFKXQJ RGHU5HIOH[LRQ PLW +LOIH YRQ
(LQ]HOOLQVHQ .LWWJOLHGHUQ YHUNLWWHWH /LQVHQJUXSSHQ 3ULVPHQ XQG
6SLHJHOQXQWHUVFKLHGOLFKHU)RUPSODQVSKlULVFKDVSKlULVFKIUHLIRUP
 'HU ,QWHQVLWlWV 3KDVHQ XQG 5LFKWXQJVlQGHUXQJ GXUFK$EVRUSWLRQ
3RODULVDWLRQ6WUHXXQJXQG%HXJXQJPLW+LOIHYRQ0DWWVFKHLEHQ)LO
WHUQ 7UEJOlVHUQ 3RODULVDWRUHQ GLIIUDNWLYHQ RSWLVFKHQ (OHPHQWHQ

























VHLQ 'LH (UIOOXQJ GHU RSWLVFKHQ :LUNXQJ VHW]W GLH PHFKDQLVFKH 6WDELOLWlW
VRZLH +HUVWHOOEDUNHLW GHV RSWLVFKHQ (OHPHQWV YRUDXV GHVVHQ JHRPHWULVFK
VWRIIOLFKH$XVOHJXQJ$XIJDEHGHV2SWLNGHVLJQVLVW
5HIOHNWLYH RSWLVFKH (OHPHQWH ]HLFKQHQ VLFK GXUFK PLQGHVWHQV HLQH RSWLVFK
ZLUNVDPH)OlFKHDXVZRKLQJHJHQEUHFKHQGH2SWLNNRPSRQHQWHQLQGHU5HJHO
EHU]ZHLRSWLVFKZLUNVDPH)OlFKHQYHUIJHQ




ULH HLQHV .XJHODXVVFKQLWWV NRQYH[ EH]LHKXQJVZHLVH GHU ,QYHUVHQ HLQHV
.XJHODXVVFKQLWWV NRQNDY 'LH %HVFKUHLEXQJ HUIROJW QDFK >',1@
DQKDQGGHV.UPPXQJVUDGLXVPLW5 PP










GHU6SKlUHQIRUPDEXQG VHW]W VLFK LQ LKUHUPDWKHPDWLVFKHQ%HVFKUHLEXQJ
DXVHLQHP.XJHOVFKQLWWYJO.DSVSKlULVFKHU(UVDW]UDGLXVHLQHU.H
JHOVFKQLWWNRQVWDQWH VRZLH TXDGUDWLVFKHQ 3RO\QRPHQ ]XVDPPHQ
>',1@ EH]HLFKQHW GLHVH DOV Å(OHPHQWH PLW HLQHU V\PPHWULVFKHQ
$VSKlUHPLW]XVDPPHQIDOOHQGHQPHFKDQLVFKHQXQGRSWLVFKHQ$FKVHQ´,P
ZHLWHUHQ9HUODXI GHU $UEHLW VROO GDIU GHU.U]H KDOEHU GLH %H]HLFKQXQJ





FKDQLVFKH %H]XJVDFKVH XQG RSWLVFKH $FKVH QLFKW LQ )OXFKWXQJ VLQG 'LH
YROOVWlQGLJH%H]HLFKQXQJQDFK>',1@DGUHVVLHUWÅ(OHPHQWHPLWHL
QHU V\PPHWULVFKHQ $VSKlUH PLW QLFKW ]XVDPPHQIDOOHQGHQ PHFKDQLVFKHQ





RSWLVFKHQ $FKVH 'LH VLFK HUJHEHQGHQ 6\PPHWULHDFKVHQ IDOOHQ GDEHL PLW
GHUPHFKDQLVFKHQ%H]XJVDFKVH ]XVDPPHQ >',1@ YHUZHQGHW GLH





RSWLVFKHQ )UHLIRUPIOlFKH DGUHVVLHUW RSWLVFK ZLUNVDPH )OlFKHQ ZHOFKH LQ
GHU 5HJHO NHLQH 5RWDWLRQVV\PPHWULH XQG NHLQH $FKVV\PPHWULH EHVLW]HQ
'LH PDWKHPDWLVFKH %HVFKUHLEXQJ HUIROJW PLWWHOV 3XQNWHZRONHQ 3RO\JRQ
QHW]HQHWF*HQDXHUEHWUDFKWHWOlVVWVLFKMHGHGHUXQWHUELVEHVFKULH
EHQHQ2EHUIOlFKHQJHRPHWULHQDOV6RQGHUIRUPHLQHURSWLVFKHQ)UHLIRUPIOl
FKH EH]HLFKQHQ XQG DXI JOHLFKHP :HJH PDWKHPDWLVFK EHVFKUHLEHQ 6R
VWHOOHQEHLVSLHOVZHLVH URWDWLRQVV\PPHWULVFKH$VSKlUHQ HLQH)UHLIRUPIOlFKH
PLW IOXFKWHQGHU RSWLVFKHU $FKVH XQG PHFKDQLVFKHU %H]XJVDFKVH GDU
>',1@YHUPHLGHWGHQ%HJULII)UHLIRUPIOlFKHXQGZlKOWVWDWWGHVVHQ
GLH%H]HLFKQXQJ ¶JHQHUDOLVLHUWH)OlFKH¶2IID[LV$VSKlUHQ YJO  VRZLH





















4XDOLWlWVNULWHULXP HLQHV RSWLVFKHQ %DXHOHPHQWV HLQHV 6XEV\VWHPV RGHU HLQHV
*HVDPWV\VWHPV LVWGLHGDPLW ]XHU]LHOHQGH$EELOGXQJVOHLVWXQJ'LHVH OHJW ]X
OlVVLJH *HVWDOWDEZHLFKXQJHQ VRZLH /DJHWROHUDQ]HQ IHVW XQG LVW DXVVFKODJJH
EHQGIUDOOH3UR]HVVVFKULWWHGHU(QWZLFNOXQJ)HUWLJXQJXQG0RQWDJH$QIRU
GHUXQJHQ DQ ]XU$QZHQGXQJNRPPHQGH+HUVWHOO XQG0RQWDJHWHFKQRORJLHQ
DOVDXFK3UIWHFKQLNODVVHQVLFKGDUDXVGLUHNWDEOHLWHQ6RHQWZLFNHOWHQVLFKLP
YHUJDQJHQHQKDOEHQ -DKUKXQGHUW GUHLZHVHQWOLFKH*HQDXLJNHLWVNODVVHQ WHFKQL
VFKHU2SWLNHQ GHUHQ.ODVVLIL]LHUXQJ ]XP HLQHQ DQKDQG ]XOlVVLJHU*HVWDOWDE






>)UD@ VFKOlJW =DKOHQZHUWH IU HLQH $EJUHQ]XQJ GHU *HQDXLJNHLWVNODVVHQ
DQKDQG ]XOlVVLJHU *HVWDOWDEZHLFKXQJHQ VRZLH 7ROHUDQ]HQ YRU XQG KLQWHUOHJW
MHGH.ODVVHPLWW\SLVFKHQ/RVJU|HQ'XUFKPHVVHUQXQG$QZHQGXQJVJHELHWHQ













3DVVIHKOHU>λ@ !  
/XIWDEVWDQGVWROHUDQ]>P@ !  
=HQWULHUWROHUDQ]HQ













GXUFKPHVVHU>PP@   
W\SLVFKH/RVJU|H>6WFN@ !  

'LHVH$UWGHU.ODVVLIL]LHUXQJ]LHOWDXIJHIDVVWHRSWLVFKH%DXHOHPHQWH6XEV\V







WLJXQJVXPIHOG JHOlXILJH (LQWHLOXQJ LQ*HUlWH XQG 3Ul]LVLRQVRSWLN VHOWHQ HU
JlQ]W GXUFK GLH .ODVVH GHU 8OWUDSUl]LVLRQVRSWLN 'LHVH .ODVVLIL]LHUXQJ EH
VFKUlQNW VLFK DXI HLQ]HOQH XQJHIDVVWH RSWLVFKH %DXHOHPHQWH XQG EHVLW]W
DXIJUXQG GHV )HKOHQV NRQNUHWHU =DKOHQZHUWH HLQH GLUHNWH $EKlQJLJNHLW YRP
DNWXHOOHQ6WDQGGHU7HFKQLN
8QWHUVFKHLGXQJVPHUNPDO LVWGLH LQGHQ+HUVWHOOSUR]HVVHQHUIRUGHUOLFKH0HVV
WHFKQLN ,Q$EKlQJLJNHLW ]XOlVVLJHU*HVWDOWDEZHLFKXQJHQ GHILQLHUW GXUFK GLH
JHIRUGHUWH$EELOGXQJVOHLVWXQJ NRPPHQ WDNWLOH XQGRSWLVFKH0HVVPLWWHO ]XP
(LQVDW]>6FKD@
'LH*HQDXLJNHLWVNODVVHGHU*HUlWHRSWLNHUODXEW*HVWDOWDEZHLFKXQJHQGHURSWL









DXIJUXQG LKUHU )OH[LELOLWlW LKUHU NXU]HQ 5VW 3URJUDPPLHU XQG0HVV]HLWHQ




DOV GLH 0HVVXQVLFKHUKHLW WDNWLOHU 0HVVPLWWHO VLQG GHU *HQDXLJNHLWVNODVVH GHU
3Ul]LVLRQVRSWLN ]X]XRUGQHQ'HUHQ 3UIXQJ HUIROJW RSWLVFKPLWWHOV 7Z\PDQ
*UHHQ ,QWHUIHURPHWHU =XOlVVLJH *HVWDOWDEZHLFKXQJHQ OLHJHQ KLHUEHL LQ GHU
5HJHO XQWHU P 'LHVH *HQDXLJNHLWVNODVVH LVW PLW GHU .ODVVH GHU +RFKOHLV
WXQJVRSWLNQDFK>)UD@YHUJOHLFKEDU
2EJOHLFKGLH]XU$QZHQGXQJNRPPHQGHQ0HVVPLWWHOLGHQWLVFKVLQGELOGHWGLH















VLFK ZHVHQWOLFK LQ LKUHU *HVWDOW LQ GHQ ]XU $QZHQGXQJ NRPPHQGHQ )HUWL




(UILQGXQJ GHV KROOlQGLVFKHQ )HUQURKUV XP  EHVWDQG GHU:XQVFK QDFK
)HUWLJXQJV XQG0RQWDJHWHFKQRORJLHQ ]XU+HUVWHOOXQJ RSWLVFKHU 6\VWHPHPLW
VSKlULVFKHQ 2SWLNNRPSRQHQWHQ ZHOFKH HLQH NRPPHU]LHOOH 9HUPDUNWXQJ HU
P|JOLFKHQ>5LH@%LV]XGHQKHXWHHWDEOLHUWHQ)HUWLJXQJVPDVFKLQHQXQG3UR





(QWZLFNOXQJ +HXWLJH )HUWLJXQJVWHFKQRORJLHQ ]XU +HUVWHOOXQJ VSKlULVFKHU
2SWLNHQ]HLFKQHQVLFK LP:HVHQWOLFKHQGXUFK WHFKQRORJLVFKEHKHUUVFKWHXQG
VWDELOH 9HUIDKUHQ WLHIJUQGLJHV 3UR]HVVYHUVWlQGQLV VRZLH KDQGKDEEDUH XQG
UREXVWH0HVVYHUIDKUHQDXV'LHVHHUODXEHQHLQHHIIL]LHQWHUHSURGX]LHUEDUHXQG
GDPLWNRVWHQJQVWLJH)HUWLJXQJ6ROLHJHQGLH+HUVWHOONRVWHQHLQHVVSKlULVFKHQ
RSWLVFKHQ %DXHOHPHQWV QDFK DNWXHOOHP 6WDQG EHL HWZD  HLQHU TXDOLWDWLY
YHUJOHLFKEDUHQURWDWLRQVV\PPHWULVFKHQ$VSKlUH)DVVXQJVWHFKQLN>6RQ@XQG
0RQWDJHWHFKQRORJLHQ >)UD@ HQWZLFNHOWHQ VLFK SDUDOOHO ]X GHQ VWHWLJ VWHLJHQ
GHQ*HVWDOWDQIRUGHUXQJHQDQGLHVSKlULVFKHQ2SWLNNRPSRQHQWHQ6LHHUP|JOL
FKHQ DXV KHXWLJHU 6LFKW HLQHQ NRVWHQJQVWLJHQ $XIEDX RSWLVFKHU +RFKOHLV
WXQJVV\VWHPH
'HQQRFK EHVLW]HQ VSKlULVFKH2SWLNNRPSRQHQWHQ DXIJUXQG LKUHU VSKlULVFKHQ





GHV RSWLVFKHQ 6\VWHPV LQPRQRFKURPDWLVFKHQ$QZHQGXQJHQ GLH (LQKDOWXQJ
GHV)HUPDW·VFKHQ3ULQ]LSV²GLH$EELOGXQJLVWGDGXUFKIUHLYRQgIIQXQJVIHK
OHUQ'DPLWHLQKHUJHKHQGH(LQVSDUXQJHQVSKlULVFKHU.RUUHNWXUOLQVHQHUP|JOL
FKHQ HLQH9HUHLQIDFKXQJ GHV RSWLVFKHQ'HVLJQV'LH UHGX]LHUWH$Q]DKO RSWL
VFKHU %DXHOHPHQWH IKUW ZLHGHUXP ]X HLQHU (UK|KXQJ GHV
7UDQVPLVVLRQVJUDGHV HLQHU9HUHLQIDFKXQJGHVPHFKDQLVFKHQ$XIEDXV HLQHU
9HUULQJHUXQJ GHV NRQVWUXNWLYHQ $XIZDQGV VRZLH ]X HLQHU 9HUNU]XQJ GHU
7ROHUDQ]NHWWHIU0RQWDJHXQG-XVWDJHGHVRSWLVFKHQ6\VWHPV'HUGDPLWHLQ















'LH %HVFKUHLEXQJ GHU %HVFKDIIHQKHLW VRZLH 7ROHULHUXQJ VSKlULVFKHU2SWLN
NRPSRQHQWHQVRZLH$VSKlUHQ UHJHOWGLH1RUPHQIDPLOLHGHU',16LH
GLHQW DOV *UXQGODJH ]XU $QIHUWLJXQJ WHFKQLVFKHU (LQ]HOWHLO]HLFKQXQJHQ RSWL
VFKHU %DXHOHPHQWH XQG VROO 'LVNXVVLRQVJHJHQVWDQG GLHVHV $EVFKQLWWV ELOGHQ
'LH%HVFKUHLEXQJ]XOlVVLJHU)HKOHUHUIROJWDQKDQGHLQHU%HLVSLHOJHRPHWULHYJO
$EEXQWHU(LQVFKUlQNXQJDXIIUGLH3ROLWXUUHOHYDQWH$QJDEHQ








 %ODVHQ XQG (LQVFKOVVH 1LFKW UHOHYDQW IU 3ROLHUWHFKQRORJLHQ GD
YRP6FKPHO]SUR]HVVDEKlQJLJ
 ,QKRPRJHQLWlWHQ XQG 6FKOLHUHQ 1LFKW UHOHYDQW IU 3ROLHUWHFKQROR
JLHQGDYRP6FKPHO]SUR]HVVDEKlQJLJ
 3DVVIHKOHU 5HOHYDQW IU 3ROLHUWHFKQRORJLHQ'HU 3DVVIHKOHU LP )HUWL
JXQJVXPIHOGDXFKDOV¶3DVVH¶EH]HLFKQHWEHVFKUHLEWQDFK>',1@





HOHPHQWHEHVWHKW LQGHUHQ)RUPHUKDOWXQJ ,Q$EKlQJLJNHLWGHV ]XOlVVL
JHQ3DVVIHKOHUVVRZLHGHU]XU$QZHQGXQJNRPPHQGHQ3ROLHUWHFKQROR














VLJQ XQG GHU (QWZLFNOXQJ KlXILJ EHQXW]WH YRQ >',1@ DEZHL
FKHQGH%H]HLFKQXQJ LVW ¶]XOlVVLJHU=HQWULHUIHKOHU¶'LHVHU VWHOOW LP HLQ
IDFKVWHQ 6LQQH HLQH hEHUODJHUXQJ DXV 9HUNLSSXQJ XQG 9HUVDW] GHU
RSWLVFKHQ $FKVH ]X HLQHU IHVWJHOHJWHQ %H]XJVDFKVH GDU $XI HLQH DXV




OHUV YRU 'LH DQVFKOLHHQGH+HUVWHOOXQJPHFKDQLVFKHU 5HIHUHQ]IOlFKHQ
HUIROJWLQ5HODWLRQ]XURSWLVFKHQ$FKVHZHOFKHVLFKDXVGHU9HUELQGXQJ
EHLGHU.UPPXQJVPLWWHOSXQNWHGHUVSKlULVFKHQ)OlFKHQHUJLEW
)U GLH 3ROLWXU DVSKlULVFKHU 2SWLNNRPSRQHQWHQ LVW GHU =HQWULHUIHKOHU
KLQJHJHQYRQJURHU%HGHXWXQJ6REHVLW]W HLQH URWDWLRQVV\PPHWULVFKH
DVSKlULVFKH )OlFKH DXIJUXQG LKUHU $EZHLFKXQJ YRQ GHU 6SKlUHQIRUP
EHUHLWVHLQHHLJHQHRSWLVFKH$FKVH'HU.UPPXQJVPLWWHOSXQNWGHUJH
JHQEHUOLHJHQGHQ VSKlULVFKHQ )OlFKH VROOWH IROJOLFK DXI GHU RSWLVFKHQ
$FKVHGHU$VSKlUHQIOlFKHOLHJHQ)UHLQH'RSSHODVSKlUHEHLGVHLWLJDV




EH]HLFKQHW 'LHVHU ]LHKW VLFK GXUFK GLH JHVDPWH +HUVWHOONHWWH DVSKlUL
VFKHU2SWLNNRPSRQHQWHQXQGLVWHQWVSUHFKHQGGHU=HQWULHUWROHUDQ]HLQ
]XVWHOOHQ
 2EHUIOlFKHQIHKOHU 5HOHYDQW IU 3ROLHUWHFKQRORJLHQ 'LH $QJDEH OHJW
QDFK >',1@ GLH$Q]DKO XQG*U|H ]XOlVVLJHU ORNDOHU)HKOHU LQ
)RUPYRQ2EHUIOlFKHQIHKOHUQ.UDW]HUQPLWHLQHU/lQJHYRQ!PP




5DKPHQ GLHVHU $UEHLW IU GLH $XVOHJXQJ GHV K\GURG\QDPLVFKHQ 6\V
WHPV]XEHWUDFKWHQ
 2EHUIOlFKHQJWH5DXKHLWXQG:HOOLJNHLW5HOHYDQWIU3ROLHUWHFKQR
ORJLHQ 'LH 2EHUIOlFKHQJWH ZLUG QDFK >',1@ DQKDQG VWDWLVWL
VFKHU9HUIDKUHQ VSH]LIL]LHUW XQG EH]LHKW VLFK DXI JOREDOH2EHUIOlFKHQ
IHKOHU ² PLW )RNXV DXI SROLHUWH )OlFKHQ /RNDOH 2EHUIOlFKHQIHKOHU






RUGQHW 'LHVH EHVLW]HQ HLQH VWDUNH 6WUHXZLUNXQJ XQG WUHWHQ W\SLVFKHU
ZHLVH DOV )ROJH YRQ 6FKOHLIEHDUEHLWXQJHQ XQG bW]HQ DXI 'LH 5DXKHLW
ELOGHW QDFK >',1@ HLQ ZHVHQWOLFKHV 4XDOLWlWVNULWHULXP IU GLH
3ROLWXUYRQVSKlULVFKHQ2SWLNNRPSRQHQWHQDOVDXFK$VSKlUHQ'LHDQ













,P 5DKPHQ GLHVHU $UEHLW LVW HLQH VHSDUDWH GLH1RUP HUJlQ]HQGH %H
WUDFKWXQJXQG.ODVVLIL]LHUXQJGHUGXUFKGHQ3ROLHUYRUJDQJKHUYRUJHUX












1DFK >',1@ VLQG *HVWDOWDEZHLFKXQJHQ DOV GLH *HVDPWKHLW DOOHU $EZHL
FKXQJHQ GHU ,VWJHVWDOW YRQ GHU JHRPHWULVFKHQ *HVWDOW ]X YHUVWHKHQ 'LH
,VWJHVWDOWUHSUlVHQWLHUWKLHUEHLGDVPHVVWHFKQLVFKHUPLWWHOWHXQGIHKOHUEHKDIWHWH
$EELOG GHU ZLUNOLFKHQUHDOHQ *HVWDOW 8QWHUVFKLHGOLFKH 0HVVPLWWHO 0HVVYHU
IDKUHQVRZLH0HVVXQG8PJHEXQJVEHGLQJXQJHQIKUHQ]ZDQJVOlXILJ]X8Q
WHUVFKLHGHQ LQ GHU *HRPHWULH GHU ,VWJHVWDOW 'LH JHRPHWULVFKH *HVWDOW VWHOOW
KLQJHJHQGLHLGHDOH2EHUIOlFKHLQLKUHU1HQQIRUPGDU'DVLQGHU1RUPYRU
JHVFKODJHQH VHFKVVWXILJH2UGQXQJVV\VWHP YJO7DE  HUODXEW HLQH%HVFKUHL
EXQJGHU2EHUIOlFKHGHV3UIOLQJVGXUFKhEHUODJHUXQJGHU*HVWDOWDEZHLFKXQ
JHQ   2UGQXQJ VRZLH HLQH%HVFKUHLEXQJGHVVHQ VWRIIOLFKHU=XVDPPHQ
VHW]XQJDQKDQG*HVWDOWDEZHLFKXQJHQGHUXQG2UGQXQJ
'LH .ODVVLIL]LHUXQJ QDFK 1RUP EDVLHUW DXI SUR]HVVEHGLQJW DXIWUHWHQGHQ *H
VWDOWDEZHLFKXQJHQZlKUHQGGHUVSDQHQGHQ%HDUEHLWXQJPHWDOOLVFKHU:HUNVWRI
IHLQGHU5HJHO]XU+HUVWHOOXQJYRQ0HFKDQLNWHLOHQPHFKDQLVFKHQ%DXHOHPHQ
















































































• (LQH WLHIJUQGLJH $XVHLQDQGHUVHW]XQJ PLW GHU 3UREOHPDWLN GHU PHVV








JHQEHUHLFK YRQ   ƫ   'LH (UIOOXQJ GLHVHV WKHRUHWLVFKHQ
$QVSUXFKV LVW LQ GHU 3UD[LV QLFKWP|JOLFK ,Q GHU 5HDOLWlW HUIROJW HLQH
(LQVFKUlQNXQJ DXI PHVVEDUH XQG IU GLH )XQNWLRQ UHOHYDQWH 2UWVIUH
TXHQ]EHUHLFKH XQWHU GHU $QQDKPH HLQHU LVRWURSHQ 9HUWHLOXQJ YRUOLH
JHQGHU*HVWDOWDEZHLFKXQJHQ'LHYROOVWlQGLJH(UIDVVXQJGHU*HVWDOWDE
ZHLFKXQJHQ    2UGQXQJ QDFK >',1@ NDQQ QLFKW GXUFK HLQ
0HVVYHUIDKUHQJHOHLVWHWZHUGHQ/LPLWLHUHQGZLUNHQKLHUEHLGLHPD[LPD
OH 0HVVSXQNWGLFKWH 03' GDV EHJUHQ]WH 0HVVIHOG GLH EHJUHQ]WH
$XIO|VXQJ VRZLH YHUIDKUHQVW\SLVFKH 6W|UVLJQDOH ZHOFKH GLH 9HUZHQ
GXQJ YRQ )LOWHUQ HUIRUGHUQ 'HU (LQVDW] YRQ )LOWHUQ IKUW MHGRFK
]ZDQJVOlXILJ ]X ,QIRUPDWLRQVYHUOXVW'DKHUZHUGHQ LQ GHU5HDOLWlW JH
HLJQHWH.RPELQDWLRQHQXQWHUVFKLHGOLFKHU0HVVYHUIDKUHQDQJHZHQGHW
• (UKREHQH 0HVVLQIRUPDWLRQHQ HUIRUGHUQ JHHLJQHWH $XVZHUWHYHUIDKUHQ
]XU 5FNIKUEDUNHLW XQG ,QWHUSUHWDWLRQ )U 0HFKDQLNWHLOH H[LVWLHUHQ
)RUP XQG /DJHDEZHLFKXQJHQ ]XU %HVFKUHLEXQJ YRQ *HVWDOWDEZHL
FKXQJHQ  2UGQXQJ HQWVSUHFKHQG >',1@ *HVWDOWDEZHLFKXQJHQ
K|KHUHU2UGQXQJZHUGHQGXUFKHLQH5HLKHQDFK>',1@GH
ILQLHUWHU 5DXKHLWVNHQQJU|HQ EHVFKULHEHQ 'D]X ]lKOHQ GHU DULWKPHWL
VFKH0LWWHQUDXZHUW5DGHUTXDGUDWLVFKH0LWWHQUDXZHUW5TGLH5DXWLH






















TXDGUDWLVFKH 0LWWHQUDXZHUW 5T QDFK >',1@ YJO .DS 
GLH3RZHU6SHFWUDO'HQVLW\36'GHU$QVWLHJVIHKOHUHQJO6ORSH(UURU
VRZLH GLH 3HDNWR9DOOH\ 39 $QJDEH'LHVH.HQQJU|HQ XQWHUOLHJHQ
DNWXHOO NHLQHP 2UGQXQJVV\VWHP ]XU %HVFKUHLEXQJ YRQ *HVWDOWDEZHL
FKXQJHQXQGZHUGHQPHKURGHUPLQGHUZLOONUOLFK LQGHU3UIXQJYRQ
2SWLNNRPSRQHQWHQ HLQJHVHW]W:HLWHUIKUHQGH ,QIRUPDWLRQHQ XQG GH
WDLOOLHUWH%HWUDFKWXQJHQ ]XU7KHPDWLNELHWHQ >'XS@ ><RX@ >%LH@
VRZLH>)LO@

,Q(UPDQJHOXQJSUl]LVHUHU'HILQLWLRQHQ VROOHQ LP5DKPHQGLHVHU$UEHLW GUHL
.ODVVHQ YRQ*HVWDOWDEZHLFKXQJHQ ]XU%HZHUWXQJRSWLVFKHU2EHUIOlFKHQ HLQ
JHIKUWZHUGHQZHOFKHQDFKIROJHQGGHILQLHUWVLQG
,P ,GHDOIDOO VROOWHQ GLH .ODVVHQ ]XU %HVFKUHLEXQJ GHU *HVWDOWDEZHLFKXQJHQ
RSWLVFKHU%DXHOHPHQWH MHZHLOV LQ$EKlQJLJNHLWGHU]XU$QZHQGXQJNRPPHQ









8QWHU GHU %H]HLFKQXQJ QLHGHUIUHTXHQWH *HVWDOWDEZHLFKXQJHQ VLQG LVRWURSH
SHULRGLVFKH)RUPDEZHLFKXQJHQPLWHLQHU3HULRGHQOlQJHPP]XYHUVWHKHQ






'XUFKPHVVHU  PP HEHQIDOOV ]XU %HZHUWXQJ QLHGHUIUHTXHQWHU *HVWDOWDE













,VRWURSH SHULRGLVFKH *HVWDOWDEZHLFKXQJHQ PLW 3HULRGHQOlQJHQ
PPƫPPVLQGGHQ0LWWHOIUHTXHQWHQ*HVWDOWDEZHLFKXQJHQ]X]XRUG
QHQ ,P(QJOLVFKHQ DOV ¶PLGVSDWLDOIUHTXHQF\ HUURU¶ 06) HUURU EH]HLFKQHW
EHVLW]W GLHVH )HKOHUNODVVH LP %HUHLFK GHU2SWLNWHFKQRORJLHQ JURHQ (LQIOXVV
DXI GLH $EELOGXQJVOHLVWXQJ RSWLVFKHU 6\VWHPH >)LO@ 1DFK >',1@ VLQG
GLHVHGHQ)HKOHUQ2UGQXQJ:HOOLJNHLWVRZLHGHQ)HKOHUQ2UGQXQJ5DX







VFKH *HVWDOWDEZHLFKXQJHQ PLW 3HULRGHQOlQJHQ ƫ  PP (QWVSUHFKHQG
>',1@]lKOHQGLHVH]XU2UGQXQJ5DXKHLW6LHZHUGHQLQ0HFKDQLNDOV
DXFK2SWLN W\SLVFKHUZHLVH EHU GHQ DULWKPHWLVFKHQ 5D VRZLH TXDGUDWLVFKHQ





WHFKQLVFKH 5DQG XQG $XVZHUWHEHGLQJXQJHQ VLQG QLFKW H[SOL]LW YRUJHVFKULH
EHQVRGDVVGLHVH.HQQJU|HQNHLQHDEVROXWHQVRQGHUQDXVVFKOLHOLFKYHUJOHL
FKHQGH $XVVDJHQ HUODXEHQ =XU DEVROXWHQ %HZHUWXQJ KRFKIUHTXHQWHU




















































]XU %HVFKUHLEXQJ EHVRQGHUHU :LUNVDPNHLW XQG LQ HLQHU 5HLKH EHGHXWXQJV
VFKZDFKHURGHUQLFKWNODUGHILQLHUWHU%HVFKUHLEXQJHQYHUZHQGHW ,P5DKPHQ
GLHVHU $UEHLW LVW GDUXQWHU GLH )XQNWLRQDOLWlW GHU JH]LHOWHQ )RUPlQGH
UXQJ'HIRUPDWLRQ GHV ]X HQWZLFNHOQGHQ :HUN]HXJV ]X YHUVWHKHQ 'HU PH
FKDQLVFKH $XIEDX GHV:HUN]HXJV HUIRUGHUW GD]X )XQNWLRQVHOHPHQWH ZHOFKH
HLQH/lQJHQlQGHUXQJLQPLQGHVWHQVHLQHU5DXPULFKWXQJHUODXEHQ
+LQJHJHQ ]LHOW DGDSWLY DXI GLH )lKLJNHLW GHU $QSDVVXQJ DQ YHUlQGHUOLFKH
5DQGEHGLQJXQJHQ VRZLH =XVWlQGH DE ,P DOOJHPHLQHQ 6SUDFKJHEUDXFK HKHU
VHOWHQ YHUZHQGHW XPIDVVW GHU %HJULII LP 5DKPHQ GLHVHU $UEHLW GLH $QSDV
VXQJVIlKLJNHLWGHV:HUN]HXJVJHJHQEHUGHU:HUNVWFNREHUIOlFKH'HUHQJOL
VFKH%HJULII ¶FRQIRUPDO¶ EHVFKUHLEWGLHVH(LJHQVFKDIW DP WUHIIOLFKVWHQKLQJH






'LH.RQWDNW]RQH EHVFKUHLEW GHQ |UWOLFK EHJUHQ]WHQ %HUHLFK IOlFKLJHU %HUK
UXQJ]ZLVFKHQ:HUNVWFNXQG:HUN]HXJZHOFKHDXIGLH$GDSWLRQYJODGDS




DEWUDJ HUIROJW LQ GLHVHU =RQH GXUFK 5HODWLYEHZHJXQJ YRQ :HUN]HXJ XQG











'LH 0DWHULDODEWUDJVUDWH LVW HLQ 0D IU DEJHWUDJHQHV 0DWHULDOYROXPHQ SUR
=HLWHLQKHLW'LH$QJDEHHUIROJWLQGHU5HJHOLQ>PPòPLQ@'LHVH*U|HGLHQW
GHU $EVFKlW]XQJ ]X HUZDUWHQGHU 3ROLHU]HLWHQ VRZLH GHU %HZHUWXQJ XQWHU















VFKH (UVDW]UDGLXV QDFK XQWHUVFKLHGOLFKHQ .ULWHULHQ DXVJHOHJW VHLQ 'LH GUHL
KlXILJVWHQ)RUPHQVHLHQNXU]HUOlXWHUW

5DQG0LWWH5DQG 505 'HU VSKlULVFKH (UVDW]UDGLXV WDQJLHUW GLH DV





6FKHLWHONUPPXQJVUDGLXV'HU VSKlULVFKH(UVDW]UDGLXV HQWVSULFKW GHP
.UPPXQJVUDGLXV GHU DVSKlULVFKHQ 2EHUIOlFKH LP 6FKHLWHO %HUHFKQXQJ











0LQLPDOH $EZHLFKXQJVVXPPH 'LHVHU VSKlULVFKH (UVDW]UDGLXV LVW VR
DXVJHOHJWGDVVGHU,QKDOWGHUGXUFKGLH$VSKlUHQJHRPHWULHVRZLHGHQ(U
VDW]UDGLXV HLQJHVFKORVVHQHQ )OlFKHPLQLPDO LVW =LHOIXQNWLRQDO 'HU VLFK
HUJHEHQGH .UPPXQJVUDGLXV NDQQ IU:HQGHSXQNWDVSKlUHQ GHP 5DQG
0LWWH5DQG (UVDW]UDGLXV HQWVSUHFKHQ )U GHQ LQ GHU 6FKOHLIEHDUEHLWXQJ
JlQJLJHQ 3UR]HVV GHU $VSKlULVLHUXQJ LVW GHU VSKlULVFKH (UVDW]UDGLXV GHU
PLQLPDOHQ$EZHLFKXQJVVXPPHKLOIUHLFK

$XI GLH 'LVNXVVLRQ XQG (LQIKUXQJ ZHLWHUHU VSKlULVFKHU (UVDW]UDGLHQ DOV









(LQH5DQGHUVFKHLQXQJ VWHKW LP$OOWlJOLFKHQ IU HLQH$XVQDKPH$EZHLFKXQJ
YRQGHU5HJHO'HU8UVSUXQJGLHVHU(UVFKHLQXQJ¶DP5DQG¶OLHJWLQGHU$VWUR










'LH 5DQGHUVFKHLQXQJ EHVFKUHLEW *HVWDOWDEZHLFKXQJHQ SROLHUWHU 6SLHJHOIOl
FKHQLQ5DQGQlKHYHUXUVDFKWGXUFKIHKOHQGHQ:HUN]HXJUDQGEHUODXI'LH
VHU)RUPIHKOHULVWV\VWHPDWLVFKXQGVWHOOWHLQHEHVRQGHUH)RUPGHV3DVVIHKOHUV
YJO.DS  3DVVIHKOHU GDU+HXWLJH3ROLHUWHFKQRORJLHQEHKHOIHQ VLFK
]XVlW]OLFK DQJHEUDFKWHU 6WW]ULQJNRQVWUXNWLRQHQ ]XU NQVWOLFKHQ (UZHLWHUXQJ









'LH NRQYHQWLRQHOOH %HVFKUHLEXQJ XQG%HZHUWXQJ YRQ0DWHULDODEWUlJHQ QXW]W




EXQJ ELHWHW GHQ VLJQLILNDQWHQ 9RUWHLO GDVV VLFK GDPLW GHU (LQIOXVV HLQ]HOQHU
3UR]HVVSDUDPHWHUXQDEKlQJLJGHUDEVROXWHQ$EWUDJVK|KHEHVFKUHLEHQOlVVW






=LHO GHV 9RU XQG'XUFKSROLHUHQV YJO .DS  VRZLH .DS  LVW HLQ
JOREDO KRPRJHQHU0DWHULDODEWUDJZHOFKHU VLFK DQKDQGGHV50$DQVFKDXOLFK
EHZHUWHQ OlVVW (U NDQQ GDV WKHRUHWLVFKH 0D[LPXP YRQ 50$    IU
















VWHOONHWWH SUl]LVLRQV XQG JHUlWHRSWLVFKHU %DXHOHPHQWH ]XU 6WUDKODEOHQNXQJ
GXUFK%UHFKXQJ'HU)RNXV OLHJWKLHUEHLDXIGHU+HUVWHOOXQJVSKlULVFKHU2S
WLNNRPSRQHQWHQ URWDWLRQVV\PPHWULVFKHU$VSKlUHQVRZLHRSWLVFKHU)UHLIRUP






 %ODQNSUHVVHQ DOV XPIRUPHQGHV +HUVWHOOYHUIDKUHQ VROO NHLQHUOHL %H
WUDFKWXQJHUIDKUHQ'DVLQGHU0DVVHQRSWLNHWDEOLHUWH9HUIDKUHQHUIOOW
GLHEHVWHKHQGHQ$QIRUGHUXQJHQKLQVLFKWOLFK6SDQQXQJVGRSSHOEUHFKXQJ
YJO .DS    3DVVIHKOHU YJO .DS    VRZLH2EHUIOl

































$XV RSWLVFKHQ+DOE]HXJHQ LQ )RUP YRQ%ORFNJODV ZHUGHQ GXUFK 6lJHQ XQG
%RKUHQ5XQGVFKHLEHQHU]HXJWYJO$EE)UGLH*ODVEHDUEHLWXQJNRPPHQ
GLDPDQWEHVHW]WH :HUN]HXJH ]XP (LQVDW] 'LHVH VLQG QDFK >',1@ GHU
8QWHUJUXSSH  GHP6SDQHQPLW JHRPHWULVFKXQEHVWLPPWHU 6FKQHLGH XQG
JHEXQGHQHP .RUQ ]X]XRUGQHQ YJO $EE  (LQH ZHLWHUH 8QWHUJUXSSHQ
NODVVLIL]LHUXQJELHWHQGLH1RUPHQ>',1@VRZLH>',1@QLFKW'LHVH
8Q]XOlQJOLFKNHLW LVW GDUDXI ]XUFN]XIKUHQ GDVV XQWHU >',1@ +DXSW
JUXSSH  7UHQQHQ NODVVLIL]LHUWH 9HUIDKUHQ YRU]XJVZHLVH DXI GLH %HDUEHLWXQJ
PHWDOOLVFKHU:HUNVWRIIH (LVHQPHWDOOH1LFKWHLVHQPHWDOOH DE]LHOHQ'DV %RK
UHQXQG6lJHQDQRUJDQLVFKHUQLFKWPHWDOOLVFKHU:HUNVWRIIJUXSSHQZLH*ODVXQG
.HUDPLNQLPPWVRPLWDXIJUXQGGHVVSU|GKDUWHQ%UXFKYHUKDOWHQVHLQH6RQGHU
VWHOOXQJ HLQ REJOHLFK ]XU $QZHQGXQJ NRPPHQGH %HDUEHLWXQJVNLQHPDWLNHQ
YJO >',1@ LGHQWLVFK GHQHQ GHV 6SDQHQVPLW JHRPHWULVFKEHVWLPPWHU
6FKQHLGHGXUFK%RKUHQXQG6lJHQVLQG$EZHLFKHQGYRQGHU1RUPOlVVWVLFK










,Q HLQHU 5HLKH YRQ 6FKOHLISUR]HVVHQ ZLUG GLH JHRPHWULVFKH *UXQGIRUP GHV
RSWLVFKHQ %DXHOHPHQWV HU]HXJW 'DV 9RUVFKOHLIHQ ELOGHW KLHUEHL GHQ HUVWHQ
3UR]HVVVFKULWW'LH]XU$QZHQGXQJNRPPHQGHQ6FKOHLISUR]HVVHIU6SKlUHQ
$VSKlUHQ XQG)UHLIRUPIOlFKHQ ODVVHQ VLFK QDFK >',1@ GHU8QWHUJUXSSH
GHP6FKOHLIHQPLWURWLHUHQGHP:HUN]HXJGXUFK6SDQHQPLWJHRPHWULVFK
XQEHVWLPPWHU6FKQHLGH]XRUGQHQ
'LH %HDUEHLWXQJ VSKlULVFKHU %DXHOHPHQWH HUIROJW PLW +LOIH GLDPDQWEHVHW]WHU
























I|UPLJHP :HUN]HXJHLQJULII VRZLH QDFKIROJHQGHV $VSKlULVLHUHQ GXUFK
$QDUEHLWHQ GHU $VSKlUHQIRUP PLWWHOV $XHQUXQGVFKOHLIHQ PLW SXQNW
I|UPLJHP:HUN]HXJHLQJULII

'DV 9RUVFKOHLIHQ IKUW ]X HLQHU PDVVLYHQ 7LHIHQVFKlGLJXQJ GHU :HUNVWFN
REHUIOlFKHKHUYRUJHUXIHQGXUFKGDV VSU|GKDUWH%UXFKYHUKDOWHQGHV0DWHULDOV
VRZLHGLHJUREH.|UQXQJGHV6FKOHLIZHUN]HXJV$OV)ROJHGHVVHQLVWHLQH5H
GX]LHUXQJ GHU 7LHIHQVFKlGLJXQJ GXUFK QDFKIROJHQGHV )HLQVFKOHLIHQ XQWHU
%HLEHKDOWXQJ GHU *UXQGIRUP HUIRUGHUOLFK 'DV 0LWWHQGLFNHQDXIPD EHWUlJW
QDFKGHP)HLQVFKOHLIHQ P$EVFKOXVVGHU6FKOHLIEHDUEHLWXQJELOGHQ
]ZHL )HLQVWVFKOHLIGXUFKOlXIH 'LHVH GLHQHQ HLQHU ZHLWHUHQ 5HGX]LHUXQJ GHU
7LHIHQVFKlGLJXQJ DXI   P VRZLHGHU)RUPNRUUHNWXUGHV:HUNVWFNV












]HVV DXI HLQ QDFKIROJHQGHV.RUUHNWXUSROLHUHQ YHU]LFKWHW ZHUGHQ (QW
VFKHLGHQGLVWGHUYROOVWlQGLJH$EWUDJGHU7LHIHQVFKlGLJXQJ
• ,QGHU*HQDXLJNHLWVNODVVH3Ul]LVLRQVRSWLN VWHOOWGDV9RUSROLHUHQ HLQHQ
3UR]HVVVFKULWW ]XU %HVHLWLJXQJ GHU 7LHIHQVFKlGLJXQJ GDU 1DFK YROO
VWlQGLJHP$EWUDJ LVW GDV:HUNVWFN LQWHUIHURPHWULVFKKLQVLFKWOLFK VHL














FKLJHU IRUPVWHLIHU VSKlULVFKHU 3ROLHUVFKDOHQ 'LHVH VHW]HQ VLFK DXV HLQHP
VSDQHQG JHIHUWLJWHQ 'UHKWHLO >',1@ PLW VSKlULVFKHU 6WLUQIOlFKH VRZLH
HLQHP GDUDXI GXUFK.OHEHQ DXIJHEUDFKWHQ 3ROLHUPLWWHOWUlJHU 307 ]XVDP
PHQ'LHVHU EHVWHKW LQ GHU 5HJHO DXV HLQHU DXIJHVFKlXPWHQ 3RO\XUHWKDQIROLH
38) HQWVSUHFKHQGHU'LFNH3RUHQJU|H3RURVLWlW XQG6KRUHKlUWH(VZLUG
DQJHVWUHEWGDVV:HUN]HXJXQG:HUNVWFNGXUFKPHVVHUHLQ9HUKlOWQLVYRQ
HLQQHKPHQ)U VHKU NXJHOLJH:HUNVWFNJHRPHWULHQ .UPPXQJVUDGLXV QDKH
GHV KDOEHQ :HUNVWFNGXUFKPHVVHUV VLQG (LQVFKUlQNXQJHQ XQXPJlQJOLFK
(QWVSUHFKHQG GHV ]X SROLHUHQGHQ:HUNVWFNNUPPXQJVUDGLXV LVW GHU 3ROLHU
PLWWHOWUlJHUDXIGHVVHQ)HUWLJUDGLXVDOWHUQDWLYDOV=LHOUDGLXVEH]HLFKQHWDE]X
ULFKWHQ'LH 3ROLWXU VSKlULVFKHU2SWLNNRPSRQHQWHQ OlVVW VLFK DOV IRUPNRSLH
UHQGHV 3ROLHUHQ EH]HLFKQHQ GD GLH LP 3ROLHUSUR]HVV EHDUEHLWHWH
:HUNVWFNREHUIOlFKH GHQ .UPPXQJVUDGLXV GHV IRUPVWHLIHQ :HUN]HXJV DQ
QLPPW
6WDQGGHU7HFKQLN IUGDV'XUFKSROLHUHQYRQ6SKlUHQ LVWGDV6\QFKURVSHHG
YHUIDKUHQ XQWHU 1XW]XQJ GHU 6\QFKURVSHHG.LQHPDWLN >+DP@ 'HU 1DPH
GLHVHV9HUIDKUHQV OHLWHW VLFK DXV QDKH]X JOHLFKHQ'UHK]DKOHQ YRQ:HUNVWFN
XQG:HUN]HXJVRZLHGHUHQJOHLFKVLQQLJHQ'UHKULFKWXQJHQDE)UHLQHQ.RQ
VWDQWDEWUDJ LVW QDFK3UHVWRQGDVhEHUVWUHLFKHQJOHLFKHU 6WUHFNHQEHUGLH JH
VDPWH:HUNVWFNREHUIOlFKHHUIRUGHUOLFKYJO.DS$QKDQGHLQHU'UHK
]DKOYHUKlOWQLVYDULDWLRQ ]ZLVFKHQ :HUN]HXJ XQG :HUNVWFN VRZLH GHV










]RQH DXV'LHVH HUODXEW HLQH HIIL]LHQWH:HUNVWFNEHDUEHLWXQJPLW$EWUDJ GHU
JHVW|UWHQ*UHQ]VFKLFKWELQQHQZHQLJHU0LQXWHQ'HUZHVHQWOLFKH9RUWHLOGHU
6\QFKURVSHHG.LQHPDWLN EHVWHKW GDEHL GDULQ GDVV GLH %HDUEHLWXQJV]HLW ZHL
WHVWJHKHQGXQDEKlQJLJYRP)OlFKHQLQKDOWGHU:HUNVWFNREHUIOlFKHUHVSHNWLYH
GHP:HUNVWFNGXUFKPHVVHU LVW:HLWHUKLQZHUGHQPLWWHO XQGKRFKIUHTXHQWH
*HVWDOWDEZHLFKXQJHQ DOV 5HOLNWH YRUDQJHJDQJHQHU 6FKOHLISUR]HVVH JXW XQWHU
GUFNW 5HVWIRUPDEZHLFKXQJHQ OLHJHQ YRUZLHJHQG LP ODQJSHULRGLVFKHQ 2UWV


























QXQJHQ DOV DXFK HUIRUGHUOLFKH 6WHXHUXQJVKDUGZDUH XQG VRIWZDUH VLQG NRP
PHU]LHOO IUHLYHUIJEDU8PGLH LP6FKOHLISUR]HVVDXIUXQGPDQJHDUEHLWHWH
$VSKlUHQRGHU)UHLIRUPQLFKW]XYHUIlOVFKHQVLQG0DQDKPHQ]XPIRUPHU
KDOWHQGHQ 9RU RGHU 'XUFKSROLHUHQ ]X WUHIIHQ 'D]X ]lKOW GDVV GHU .UP
PXQJVUDGLXV GHV:HUN]HXJVPD[LPDO GHP NOHLQVWHQ ORNDOHQ KRKOHQ .UP
PXQJVUDGLXV LP 2EHUIOlFKHQYHUODXI GHU ]X SROLHUHQGHQ *HRPHWULH
HQWVSUHFKHQGDUI
'LHVH/LPLWLHUXQJIKUWSDUDOOHO]XHLQHU%HJUHQ]XQJGHV:HUN]HXJGXUFKPHV
VHUV XQG IROJOLFK ]XU $XVELOGXQJ HLQHU NOHLQIOlFKLJHQ .RQWDNW]RQH ]ZLVFKHQ
:HUN]HXJXQG:HUNVWFN>6FKD@
'LH LQ >6FKD@ GLVNXWLHUWHQ GUHL ZHVHQWOLFKHQ 1DFKWHLOH NOHLQIOlFKLJHU .RQ
WDNW]RQHQVROOHQDQGLHVHU6WHOOHDXIJHJULIIHQZHUGHQ
 'LH0DWHULDODEWUDJVUDWHLP3ROLHUYRUJDQJLVWXQWHU$QQDKPHNRQVWDQWHU





:HUNVWFNREHUIOlFKH UHVSHNWLYH YRP :HUNVWFNGXUFKPHVVHU 'LHVH
$EKlQJLJNHLW LVW GHUZHVHQWOLFKH.RVWHQWUHLEHU LQ GHU+HUVWHOOXQJ YRQ
2SWLNNRPSRQHQWHQGLHYRQGHU6SKlUHQIRUPDEZHLFKHQXQGW\SLVFKH
'XUFKPHVVHU':VW!PPGHU*HUlWHXQG3Ul]LVLRQVRSWLNEHVLW]HQ





















PLQLPDOHU 5HODWLYJHVFKZLQGLJNHLW LP 9HUJOHLFK ]XP NODVVLVFKHQ %RQQHW 3R
OLVKLQJJHULQJHUDXVIlOOW'LH6WDQG]HLWHUK|KXQJGHV3ROLHUPLWWHOWUlJHUVLVWKLQ
JHJHQ DXI HLQH LP%H]XJ]XP:HUN]HXJXPODXIHQGH.RQWDNW]RQH]XUFN]X
IKUHQ 'LHVH IKUW ]X HLQHU ULQJI|UPLJHQ :HUN]HXJHLQJULIIVIOlFKH GHUHQ
PLWWOHUHU'XUFKPHVVHUGLUHNW DEKlQJLJYRP6FKZHQNZLQNHO LVW'HU)OlFKHQ
LQKDOWGHU LP2IID[LV%RQQHW3ROLVKLQJYRUOLHJHQGHQ:HUN]HXJHLQJULIIVIOlFKH
LVW VRPLW XP HLQ 9LHOIDFKHV JU|HU DOV LP NODVVLVFKHQ %RQQHW 3ROLVKLQJ'LH
6WDQG]HLW GHV 3ROLHUPLWWHOWUlJHUV EHVLW]W HLQH OLQHDUH $EKlQJLJNHLW YRP )Ol
FKHQLQKDOWGHU:HUN]HXJHLQJULIIVIOlFKH
2SWLPLHUXQJVDQVlW]H KLQVLFKWOLFK HUUHLFKEDUHU 2EHUIOlFKHQJWHQ VRZLH GHU
2ULHQWLHUXQJVULFKWXQJGHU HLQJHEUDFKWHQ6W|UVWUXNWXU DXI*UXQGODJHGHV2II
D[LV%RQQHW3ROLVKLQJILQGHQVLFKLQ>-L@>:DO@>%HD@VRZLH>;LH@'LH
YHUEOHLEHQGHQ1DFKWHLOH GHU JHULQJHQ0DWHULDODEWUDJVUDWH YJO1DFKWHLO  DOV






















'HP9RUSROLHUHQ VFKOLHW VLFK HLQPHKUIDFKHU:HFKVHO ]ZLVFKHQ*OlWW XQG
.RUUHNWXUSROLHUYRUJlQJHQ]XU LWHUDWLYHQIRUPHUKDOWHQGHQ%HVHLWLJXQJYHUEOLH
EHQHU:HOOLJNHLWHQVRZLH]XU.RUUHNWXUGHU2EHUIOlFKHQUDXKHLWDQ'DV*OlWW
SROLHUHQ ]LHOW DXI GLH %HVHLWLJXQJ PLWWHO XQG KRFKIUHTXHQWHU *HVWDOWDEZHL
FKXQJHQYJO.DSDE
=XU *OlWWSROLWXU JHQXW]WH 7HFKQRORJLHQ XQWHUVFKHLGHQ VLFK DQDORJ GHV 9RU
XQG'XUFKSROLHUSUR]HVVHVIU6SKlUHQXQG$VSKlUHQ)UHLIRUPIOlFKHQJUXQG
OHJHQGVRGDVVGLHVHQDFKIROJHQGVHSDUDW]XDQDO\VLHUHQVLQG(LQH8QWHUVFKHL
GXQJ GHU ]X EHVHLWLJHQGHQ 2EHUIOlFKHQXQYROONRPPHQKHLWHQ QDFK 2UGQXQJ











VNRSLVFKHQ VHKUJXW DQ0LWWHO XQGKRFKIUHTXHQWH*HVWDOWDEZHLFKXQJHQYHU
PDJ GDV 3HFK XQWHU 5HODWLYEHZHJXQJ YRQ:HUN]HXJ XQG:HUNVWFN MHGRFK
QLFKWDEXQGQDFK]XELOGHQ'LHVH(LJHQVFKDIWHUP|JOLFKW LQ9HUELQGXQJPLW
HLQHU YROODSHUWXULJHQ.RQWDNW]RQH HLQ HIIL]LHQWHV XQG IRUPHUKDOWHQGHV*OlWW
SROLHUHQ
3HFKVFKDOHQ HUIRUGHUQ HLQH LVRWURSH2EHUIOlFKHQVWUXNWXULHUXQJ LQQHUKDOE GHV
%HUHLFKV LQGHPVLFKGLH.RQWDNW]RQHDXVELOGHW'LHVHHUIROJWVWDQGDUGPlLJ
SHU+DQGGXUFKIHLQHV5LW]HQPLWVFKDUINDQWLJHQ:HUN]HXJHQXQGHUODXEWHLQ
=XIKUHQ XQG 3XIIHUQ YRQ 3ROLHUPLWWHO LQQHUKDOE GHU .RQWDNW]RQH 'LHVHV
















JLHELJH DGDSWLYH 6XEDSHUWXUZHUN]HXJH 6WDQG GHU 7HFKQLN (LQPHLVW PHKU
VFKLFKWLJHU$XIEDXEHVWHKHQGDXVHLQHU*UXQG7UlJHUSODWWHHLQHUHODVWLVFKHQ
=ZLVFKHQVFKLFKWVRZLHHLQHP3ROLHUPLWWHOWUlJHUHUODXEWHLQHEHJUHQ]WH$QSDV
VXQJ DQ GLH ]X JOlWWHQGHQ 2UWVIUHTXHQ]HQ VRZLH ]X EHDUEHLWHQGHQ 2EHUIOl
FKHQYHUOlXIH*lQJLJH9DULDWLRQVSDUDPHWHUVLQG$UWXQG'LFNHGHUHODVWLVFKHQ
=ZLVFKHQVFKLFKW VRZLH GHV 3ROLHUPLWWHOWUlJHUV 'HU 'XUFKPHVVHU GHV *OlWW
ZHUN]HXJV ZLUG KLQJHJHQ VWDUN YRP .UPPXQJVYHUODXI GHU ]X JOlWWHQGHQ
2EHUIOlFKH OLPLWLHUW LVW MHGRFK DXV*UQGHQ KRKHU0DWHULDODEWUDJVUDWHQ XQG




GXQJ DQKDQG LKUHU =LHOIRUGHUXQJHQ LQ GLHVHP )DOOH ]X JOlWWHQGHU 2UWVIUH
TXHQ]EHUHLFKH
 9HUULQJHUXQJ GHU 6W|UVWUXNWXUDPSOLWXGH IU PLWWHOIUHTXHQWH *H
VWDOWDEZHLFKXQJHQ 'LHVHU *OlWWSUR]HVV HUIROJW HLQPDOLJ QDFK GHP





FKXQJHQ HUIROJW GXUFK HLQH DQVFKOLHHQGH .RUUHNWXUSROLWXU 'LHVHU
9RUJDQJHUIRUGHUWHLQHYHUZHLO]HLWJHVWHXHUWH%HDUEHLWXQJGHUJHVDPWHQ
:HUNVWFNREHUIOlFKH $XIJUXQG SXQNWI|UPLJHQ :HUN]HXJHLQJULIIV LVW
GLHVHHQWVSUHFKHQG]HLWDXIZlQGLJXQGVRPLWNRVWHQLQWHQVLY(LQHVLJQL
ILNDQWH+HUVWHOONRVWHQVHQNXQJ GHUPLWWHOV %RQQHW 3ROLVKLQJ YRUSROLHU
WHQ $VSKlUHQ XQG )UHLIRUPHOHPHQWH HUIRUGHUW GLH (QWZLFNOXQJ HLQHV
*OlWWZHUN]HXJV]XUHIIL]LHQWHQ%HVHLWLJXQJJHQDQQWHU6W|UVWUXNWXUHQ
 9HUULQJHUXQJ GHU 6W|UVWUXNWXUDPSOLWXGH IU KRFKIUHTXHQWH *H
VWDOWDEZHLFKXQJHQ 'LHVHP *OlWWSROLHUYRUJDQJ JHKW QDFK DNWXHOOHP




*OlWWYRUJDQJV EHVWHKW LQ GHU(U]HXJXQJ GHU JHIRUGHUWHQ0LNURUDXKHLW




HLQHU KRPRJHQHQ 2EHUIOlFKHQUDXKHLW (U]LHOEDUH 0DWHULDODEWUDJVUDWHQ
VSLHOHQKLQJHJHQDXIJUXQGJHULQJVWHU$EWUDJVK|KHQHLQHXQWHUJHRUGQHWH
5ROOH 1DFK DNWXHOOHP 6WDQG GHU 7HFKQLN OLHIHUQ GLH ]XU $QZHQGXQJ
NRPPHQGHQ*OlWWSROLHUZHUN]HXJH]XU%HVHLWLJXQJKRFKIUHTXHQWHU*H






'DV.RUUHNWXUSROLHUHQ GLHQW GHU ORNDOHQ )RUPNRUUHNWXU VSKlULVFKHU DVSKlUL
VFKHUDOVDXFKIUHLJHIRUPWHU2SWLNNRPSRQHQWHQGXUFK0DWHULDODEWUDJ(VRUG
QHWVLFKLQGHU)HUWLJXQJVNHWWHRSWLVFKHU%DXHOHPHQWHIRUPDOQDFKGHP*OlWW





VRZLH :HUN]HXJEDKQEHUHFKQXQJ 'LH GDIU ]XU $QZHQGXQJ NRPPHQGHQ
,QWHUIHURPHWHUDXIEDXWHQ HQWVSUHFKHQ LQ LKUHU*UXQGVWUXNWXU HLQHP7Z\PDQ
*UHHQ,QWHUIHURPHWHU:HLFKWGLH]XYHUPHVVHQGH2EHUIOlFKHQJHRPHWULHYRQ
GHU 6SKlUHQIRUP DE EHL$VSKlUHQ XQG)UHLIRUPHOHPHQWHQ LVW GLH1XW]XQJ
HLQHV&RPSXWHU*HQHULHUWHQ+RORJUDPPV &*+ ]XU JH]LHOWHQ'HIRUPDWLRQ
GHU:HOOHQIURQWHUIRUGHUOLFK>6FK@>6RQ@
'DV.RUUHNWXUSROLHUHQ GLHQW SULPlU GHU.RUUHNWXU YRQ*HVWDOWDEZHLFKXQJHQ
 2UGQXQJ )RUPDEZHLFKXQJHQ >',1@ :HLWHUKLQ LVW HLQH ZHQQJOHLFK
DXFK ]HLWDXIZlQGLJH %HVHLWLJXQJPLWWHOIUHTXHQWHU QLFKW JOlWWEDUHU*HVWDOWDE
ZHLFKXQJHQP|JOLFKXQGQDFKDNWXHOOHP6WDQGGHU7HFKQLNDXFKHUIRUGHUOLFK
0LWWHOV 0DJQHWRUKHRORJLFDO )LQLVKLQJ 05) NRUUHNWXUSROLHUWH 2EHUIOlFKHQ
HUUHLFKHQVSH]LHOOLQGHU*HQDXLJNHLWVNODVVHGHU3Ul]LVLRQVRSWLNQLFKWGLHJHIRU
GHUWH2EHUIOlFKHQTXDOLWlW(LQH.RUUHNWXUGHU0LNURUDXKHLWGXUFKHLQHQZHLWH
UHQ*OlWWSROLHUYRUJDQJ LVW VRPLW HUIRUGHUOLFK'DEHL HQWVWHKHQGH)RUPDEZHL
FKXQJHQ HUIRUGHUQ LQ $EKlQJLJNHLW ]XOlVVLJHU 7ROHUDQ]HQ HLQHQ ZHLWHUHQ
.RUUHNWXUSROLHUYRUJDQJ'LHVH LWHUDWLYH9RUJHKHQVZHLVHHUODXEWHLQHVXN]HVVL
YH$QQlKHUXQJGHU ,VWREHUIOlFKH DQ LKUH JHIRUGHUWH 6ROOJHVWDOW QDFK'DWHQ
EODWW=HLFKQXQJ
'LH]XU.RUUHNWXUSROLWXUHUIRUGHUOLFKHQ3UR]HVVVFKULWWH VLQGXQDEKlQJLJYRP





SURILO HUIROJW GLH %HUHFKQXQJ GHU QRWZHQGLJHQ 9HUZHLO]HLWHQ XP DOV $XV







9RUDXVVHW]XQJHLQHV VWDELOHQ'XUFKSROLHUSUR]HVVHV DXI HLQH.RUUHNWXUSROLWXU



































VWW]WHQ 3ROLHUYHUIDKUHQ XQDEKlQJLJ YRP:LUNSULQ]LS XQG:HUN]HXJDXIEDX
,P DOOJHPHLQHQ 6SUDFKJHEUDXFK ZLUG GLH $ENU]XQJ MHGRFK GHU UHFKQHUJH
VWW]WHQ.RUUHNWXUSROLWXUPLWWHOVNOHLQIOlFKLJHU:HUN]HXJH]XJHRUGQHW'LHVHU
0LVVVWDQG LVW DXI HLQH XQ]XUHLFKHQGH %HJULIIVILQGXQJ XQG %HVFKUHLEXQJ GHV
HUVWHQ .RUUHNWXUSROLHUYHUIDKUHQV QDFK >-RQ@ ]XUFN]XIKUHQ 'LH NRUUHNWH










$VSGHQ 6HLQ $QVDW] EHVFKUHLEW HLQ YHUZHLO]HLWJHVWHXHUWHV .RUUHNWXUSROLHUHQ
PLW +LOIH HLQHU 1& 3ROLHUPDVFKLQH 'LH (LQJDQJVJU|H ]XU %HUHFKQXQJ GHU
6WHXHUGDWHQELOGHQDXV LQWHUIHURPHWULVFKHQ0HVVXQJHQJHZRQQHQH,QIRUPDWL














'DV ,RQ %HDP )LJXULQJ ,%) LP'HXWVFKHQ ,RQHQVWUDKOEHDUEHLWXQJ LVW HLQ
.RUUHNWXUYHUIDKUHQPLWSXQNWI|UPLJHP0DWHULDODEWUDJ0LWWHOV ,RQHQVSXWWHUQ
XQWHU9DNXXPDWPRVSKlUH HUIROJW HLQH JH]LHOWH%HVHLWLJXQJ YRQ*HVWDOWDEZHL
FKXQJHQ2UGQXQJYJO7DE







EHLWXQJVSUR]HVV HLQH JOHLFKEOHLEHQGH VWDELOH 0DWHULDODEWUDJVUDWH HUP|JOLFKW
(EHQVR EHVLW]W GDV 9HUIDKUHQ NHLQHUOHL 1HLJXQJ ]X 5DQGHUVFKHLQXQJHQ YJO
.DS  5DQGHUVFKHLQXQJ VRZLH ]XU*HQHULHUXQJ YRQ7LHIHQVFKlGLJXQJHQ
(U]LHOEDUH )RUPDEZHLFKXQJHQ EHWUDJHQ LQ $EKlQJLJNHLW GHU :HUNVWFNJHR
PHWULH XQG GHV YHUZHQGHWHQ :HUNVWRIIV W\SLVFKHUZHLVH  QP 39 VRZLH
QP506:HVHQWOLFKHU1DFKWHLOGHV,%)LVWDXFKQDFKDNWXHOOHP6WDQGGHU
7HFKQLNGLHSULQ]LSEHGLQJWVHKUJHULQJH0DWHULDODEWUDJVUDWHLQGHU*U|HQRUG
QXQJ YRQ PPòPLQͷͳ ZHOFKH GDV9HUIDKUHQ DXIJUXQG GHU HUIRUGHUOLFKHQ
%HDUEHLWXQJV]HLW ]XU %HVHLWLJXQJ PLWWHOIUHTXHQWHU *HVWDOWDEZHLFKXQJHQ XQ





GDKHU DNWXHOO DXI+RFKOHLVWXQJV XQG+|FKVWOHLVWXQJVRSWLN ZHOFKH HLQHUVHLWV
JHULQJHUHP.RVWHQGUXFN XQWHUOLHJHQ XQG GHUHQ 6SH]LILNDWLRQ DQGHUHUVHLWV GLH
9HUZHQGXQJ YRQ ,%) UHFKWIHUWLJW UHVSHNWLYH DXVVFKOLHOLFK PLWWHOV ,%) HU
UHLFKEDULVW>%HF@>2SW@>*KL@
$NWXHOOH (QWZLFNOXQJVDNWLYLWlWHQ ]LHOHQ DXI HLQH VLJQLILNDQWH 6WHLJHUXQJ GHU
0DWHULDODEWUDJVUDWHGXUFKOHLVWXQJVIlKLJHUH,RQHQVWUDKOTXHOOHQDE'LH=LHOVWHO






'LH %H]HLFKQXQJ GHV DXV GHP (QJOLVFKHQ VWDPPHQGHQ 0DJQHWRUKHRORJLFDO





WHQZHOFKHEOLFKHUZHLVH LQ 6WRGlPSIHUQ VRZLH'UHKPRPHQWZDQGOHUQ YRQ
/DVWNUDIWZDJHQ $QZHQGXQJ ILQGHQ ]XU .RUUHNWXUSROLWXU RSWLVFKHU *OlVHU
EHVFKUHLEW>+DU@(LQPLWIHUURPDJQHWLVFKHQ(LVHQSDUWLNHOQVRZLHDEUDVLYHQ
3DUWLNHOQDQJHUHLFKHUWHV)OXLGDXI0LQHUDO|OEDVLVZLUGKLHUEHL]ZLVFKHQGHP]X
EHDUEHLWHQGHQ 6SRW GHU :HUNVWFNREHUIOlFKH XQG GHP $XHQXPIDQJ HLQHV
URWLHUHQGHQ5DGHV]XJHIKUW
'HU$EVWDQG]ZLVFKHQ5DGXQG:HUNVWFNREHUIOlFKHEHWUlJWZHQLJHPP,Q




DXI GLH :HUNVWFNREHUIOlFKH ZLUNHQGHQ .UlIWH HU]HXJHQ HLQHQ YRQ 6SRW




WUDJVSUR]HVV XQWHU9RUDXVVHW]XQJ NRQWLQXLHUOLFKHU )OXLGDXIEHUHLWXQJ 7HPSH








QDKPH ,%) VRZLH VRQVWLJHQ9HUXQUHLQLJXQJHQ ]X EHIUHLHQ+LHU]X NRPPHQ
HLQH5HLKHYRQ:DVFKXQG5HLQLJXQJVYRUJlQJHQ]XP(LQVDW]'LH5HLQLJXQJ
VRZLH P|JOLFKH QDFKIROJHQGH $QWLUHIOH[EHVFKLFKWXQJHQ RSWLVFK ZLUNVDPHU





'LH XQWHU $EVFKQLWW  YRUJHVWHOOWH 3UR]HVVNHWWH ]HLJW GDVV GLH +HUVWHOOXQJ
YRQ3Ul]LVLRQVRSWLNHQHLQH$EIROJHKRFKWHFKQRORJLVLHUWHUNRPSOH[HU3UR]HVV
VFKULWWHHUIRUGHUW0LW$XVQDKPHGHU+DOE]HXJIHUWLJXQJGXUFK6lJHQXQG%RK







'LH 2SWLPLHUXQJVSRWHQWLDOH GHU 6FKOHLIEHDUEHLWXQJ VLQG GLUHNW DEOHLWEDU XQG
PLW EHJUHQ]WHP WHFKQRORJLVFKHQ$XIZDQG UHDOLVLHUEDU(LQH VLJQLILNDQWH 3UR
]HVV]HLWYHUNU]XQJLVWSULQ]LSEHGLQJWQLFKWP|JOLFKMHGRFKKDWHLQH9HUULQJH
UXQJ GHU 7LHIHQVFKlGLJXQJ HLQH EHGHXWVDPH $XIZDQGVVHQNXQJ GHV QDFKIRO
JHQGHQ'XUFKSROLHUHQV]XU)ROJH6RIKUWHLQHDQJHQRPPHQH+DOELHUXQJGHU
7LHIHQVFKlGLJXQJ ]X HLQHU WKHRUHWLVFKHQ +DOELHUXQJ GHU 'XUFKSROLHU]HLW
(LQHQ(QWZLFNOXQJVVFKZHUSXQNW LP5DKPHQGHVGXUFKGDV%XQGHVPLQLVWHUL
XP IU %LOGXQJ XQG )RUVFKXQJ %0%) JHI|UGHUWHQ 9HUEXQGSURMHNWV
¶)5((¶ ELOGHWH GLH .RQ]HSWLRQ +HUVWHOOXQJ VRZLH 3UR]HVVHUSUREXQJ HLQHU
8OWUDSUl]LVLRQVVFKOHLIPDVFKLQH 836FKOHLIPDVFKLQH PLW GHU =LHOVWHOOXQJ
HLQHUYHUULQJHUWHQ7LHIHQVFKlGLJXQJYRQPVRZLH)RUPDEZHLFKXQJHQ



























IUHTXHQWHU *HVWDOWDEZHLFKXQJHQ VRZLH ]X KRKHP :HUN]HXJYHUVFKOHL YJO
.DS
$XVGHU)RUGHUXQJQDFKHLQHU]HLWXQGNRVWHQHIIL]LHQWHQ)HUWLJXQJURWDWLRQV
V\PPHWULVFKHU$VSKlUHQXQG)UHLIRUPRSWLNHQ OlVVW VLFK HLQJHQHUHOOHU+DQG
OXQJVEHGDUI IU GLH 7HFKQRORJLH XQG 3UR]HVVHQWZLFNOXQJ OHLVWXQJVIlKLJHUHU
3ROLHUZHUN]HXJDQRUGQXQJHQDEOHLWHQ'HU)RNXVGHU(QWZLFNOXQJVROOWHGDEHL













)U GDV*OlWWSROLHUHQ VSKlULVFKHU2SWLNNRPSRQHQWHQ OlVVW VLFK DXV DNWXHOOHU
6LFKW NHLQ DNXWHU+DQGOXQJVEHGDUI ]XU7HFKQRORJLHHQWZLFNOXQJ DEOHLWHQ'DV
LP YRUDXVJHJDQJHQHQ 'XUFKSROLHUSUR]HVV JHQXW]WH 6\QFKURVSHHGYHUIDKUHQ
HUODXEWYRUDOOHPIUGLH*HQDXLJNHLWVNODVVHGHU*HUlWHRSWLNGHQ9HU]LFKWDXI
HLQH*OlWWSROLWXU'HU6FKZHUSXQNWLQGHU3Ul]LVLRQVXQG8OWUDSUl]LVLRQVRSWLN
EOLFKHU *OlWWSUR]HVVH OLHJW DXI GHU HIIL]LHQWHQ %HVHLWLJXQJ PLWWHOIUHTXHQWHU
*HVWDOWDEZHLFKXQJHQ'LH GDIU ]XU$QZHQGXQJ NRPPHQGHPDQXHOOH 3HFK
SROLWXUHUIOOWGLHWHFKQRORJLVFKHQ$QIRUGHUXQJHQVLFKHU²REJOHLFKVLHIUGLH
+HUVWHOOXQJ YRQ +LJKWHFK 3URGXNWHQ DXIJUXQG LKUHV ¶+DQGZHUNFKDUDNWHUV¶
QLFKWPHKU]HLWJHPlHUVFKHLQHQPDJ

'DV QDFK DNWXHOOHP 6WDQG ]XP9RU XQG'XUFKSROLHUHQ YRQ $VSKlUHQ XQG
)UHLIRUPRSWLNHQJHQXW]WH%RQQHW3ROLVKLQJHUIRUGHUWDXIJUXQGVHLQHUSULQ]LS
EHGLQJWHQ 1HLJXQJ ]X PLWWHOIUHTXHQWHQ *HVWDOWDEZHLFKXQJHQ HLQH DQVFKOLH
HQGH IRUPHUKDOWHQGH XQG HIIL]LHQWH *OlWWSROLWXU $NWXHOO YHUIJEDUH *OlWW
WHFKQRORJLHQ HUIOOHQ GLHVH )RUGHUXQJHQ QXU EHGLQJW GD GXUFK GDV *OlWWHQ
KHUYRUJHUXIHQH)RUPDEZHLFKXQJHQEHU ]HLWLQWHQVLYH.RUUHNWXUSROLHUYRUJlQ
JHLWHUDWLY]XEHVHLWLJHQVLQG
8QWHU %HLEHKDOWXQJ GHV %RQQHW 3ROLVKLQJ ]XP 9RU XQG 'XUFKSROLHUHQ EH
VWHKWHLQJHQHUHOOHU%HGDUIDQGHU(QWZLFNOXQJHIIL]LHQWHUJURIOlFKLJHU*OlWW
ZHUN]HXJHZHOFKH DXIJUXQG HLQHU YHUJU|HUWHQ.RQWDNW]RQH HLQH JHVWHLJHUWH





















'HU GXUFK 3ROLWXU ]X HUZDUWHQGH 0DWHULDODEWUDJ LVW YRQ GHU LQ GHQ 3UR]HVV
HLQJHEUDFKWHQ $EWUDJVDUEHLW VSULFK YRQ GHQ GUHL 3UR]HVVSDUDPHWHUQ 3ROLHU
GUXFN5HODWLYJHVFKZLQGLJNHLWVRZLH9HUZHLO]HLWGLUHNWDEKlQJLJ'LH]XHUZDU
WHQGH$EWUDJVK|KH OlVVW VLFKDQKDQGGHU3UHVWRQ+\SRWKHVH YJO.DS
*OLQJXWHU1lKHUXQJYRUDXVVDJHQ

(LQ JH]LHOWHU 0DWHULDODEWUDJ LP 3ROLHUYRUJDQJ HUIRUGHUW HLQHQ =XVWDQG GHU
0LVFKUHLEXQJ LQZHOFKHP DQWHLOLJ*OHLWUHLEXQJ DOV DXFK)OVVLJNHLWVUHLEXQJ







(V OlVVW VLFK GDUDXV DEOHLWHQ GDVV QDFK 3UHVWRQ HLQH JHVWHLJHUWH 0DWHULDODE
WUDJVUDWHGXUFKHLQHDEJHVWLPPWH(UK|KXQJYRQ'UXFNXQG5HODWLYJHVFKZLQ
GLJNHLWXQWHUGHU$QQDKPHHLQHVXQYHUlQGHUWHQ:HUN]HXJDXIEDXVVRZLHJOHL











%HDUEHLWXQJVSUR]HVVHV YHUlQGHUOLFKHU *U|HQ 9HUVFKOHL 3ROLHUPLWWHOWUlJHU
7HPSHUDWXUlQGHUXQJ3ROLHUPLWWHO HWF DXV )U GDV9RU XQG'XUFKSROLHUHQ
URWDWLRQVV\PPHWULVFKHU$VSKlUHQPLWWHOV%RQQHW:HUN]HXJHQLVWGLHbQGHUXQJ
GHU 3UR]HVVSDUDPHWHU 'UXFN XQG 5HODWLYJHVFKZLQGLJNHLW EHGLQJW JHHLJQHW
(QWJHJHQ GHU 3ROLWXU PLWWHOV 6\QFKURVSHHG.LQHPDWLN WUHWHQ WURW] 2IID[LV
$QRUGQXQJ ORNDOH *HVFKZLQGLJNHLWVGLIIHUHQ]HQ LQQHUKDOE GHU .RQWDNW]RQH
DXI ZHOFKH ]X NULWLVFKHQ K\GURG\QDPLVFKHQ 9HUKlOWQLVVHQ IKUHQ N|QQHQ
*OHLFKHV JLOW IU ORNDOH 'UXFNXQWHUVFKLHGH GXUFK GLH )RUPDQSDVVXQJ GHV
:HUN]HXJVDQGHQ.UPPXQJVYHUODXIGHU$VSKlUHQIRUP.RQVWDQWH0DWHULDO
DEWUDJVUDWHQIUGHQJHVDPWHQ3ROLHUSUR]HVVVLQGGDGXUFKQLFKWP|JOLFK:HL
WHUKLQ YHUEOHLEHQ GLH ]ZHL ZHVHQWOLFKHQ 1DFKWHLOH GHU 1HLJXQJ ]X PLWWHOIUH






(LQH VLJQLILNDQWH 3UR]HVV]HLWYHUNU]XQJ YHUVSULFKW GHU $QVDW] HLQHU 0XOWL
ZHUN]HXJDQRUGQXQJPLW VLPXOWDQHP(LQJULIIPHKUHUHU VXEDSHUWXULJHU 3ROLHU
N|SIH(LQHP|JOLFKH$QRUGQXQJDXI3ULQ]LSEDVLV]HLJW$EE$XVGHU'DU
VWHOOXQJ ODVVHQ VLFK HLQH 5HLKH YRQ 5DQGEHGLQJXQJHQ IU GHQ 3ROLHUSUR]HVV
VRZLH )RUGHUXQJHQ DQ GLH NRQVWUXNWLYH 5HDOLVLHUXQJ DEOHLWHQ ZHOFKH LQ
>6FKD@GHWDLOOLHUWDXIJHIKUWVLQG'LHIROJHQGH$XI]lKOXQJ]HLJWYHUNU]WGLH
GUHLZHVHQWOLFKHQ)RUGHUXQJHQ
 (LQ VLPXOWDQHU(LQVDW]EHLGHU3ROLHUN|SIH LP0LWWHQEHUHLFKGHV:HUN
VWFNVLVWDXIJUXQGOLPLWLHUWHQ%DXUDXPVQLFKWP|JOLFK'LHUHODWLYH3UR













$XVIKUXQJHQ PLW GUHL RGHU PHKU 3ROLHUN|SIHQ VLQG SULQ]LSLHOO UHDOLVLHUEDU








(V OlVVW VLFK IHVWKDOWHQ GDVV GHU $QVDW] HLQHU 0XOWLZHUN]HXJDQRUGQXQJ PLW
VLPXOWDQHP(LQJULIIPHKUHUHU3ROLHUN|SIH HLQH VLJQLILNDQWH3UR]HVV]HLWYHUULQ
JHUXQJ YHUVSULFKW 8QWHU %HLEHKDOWXQJ GHU 3UR]HVVSDUDPHWHU GHV NODVVLVFKHQ
%RQQHW3ROLVKLQJLVWQDKH]XHLQH+DOELHUXQJGHU%HDUEHLWXQJV]HLW]XHUZDUWHQ
'LHXQWHU.DSLWHODXIJHIKUWHQ1DFKWHLOHGHU1HLJXQJ]XPLWWHOIUHTXHQ













9ROODSHUWXULJH3ROLHUZHUN]HXJH HLQJHVHW]W LQGHU3ROLWXU VSKlULVFKHUXQGSOD




GHU .RQWDNW]RQH 'LH PD[LPDOH 0DWHULDODEWUDJVUDWH ZLUG IROJOLFK GXUFK HLQ
YROODSHUWXULJHV3ROLHUZHUN]HXJHUUHLFKW:HLWHUKLQEHVLW]HQYROODSHUWXULJH.RQ
WDNW]RQHQGHQ9RUWHLOGDVVGXUFKGHQ3ROLHUSUR]HVVHQWVWHKHQGH6W|UVWUXNWX













:HUN]HXJV 'HU PD[LPDOH 6WHOOZHJ YRQ P VFKUlQNW GLH $QZHQGEDUNHLW
MHGRFKDXIVFKZDFKH$VSKlUHQJHRPHWULHQHLQ-H:HUNVWFNJHRPHWULH LVWHLQH
DXI GHQ 6FKHLWHOUDGLXV GHV :HUNVWFNV DQJHSDVVWH 3ROLHUVFKDOH HUIRUGHUOLFK
>6X]@ VRZLH >.DW@ YHUIROJWHQ GHQ$QVDW] HLQHV JURIOlFKLJHQ3ROLHUZHUN
]HXJVZHOFKHVHLQHDGDSWLYH)RUPDQSDVVXQJ]XP'XUFKSROLHUHQURWDWLRQV
V\PPHWULVFKHU $VSKlUHQ HUODXEW 'HU *UXQGDXIEDX GLHVHU :HUN]HXJDQRUG





















 'LH XQWHU .DS  YRUJHVWHOOWH 6\QFKURVSHHG.LQHPDWLN ]XU 3ROLWXU
VSKlULVFKHU2SWLNNRPSRQHQWHQHUODXEWHLQHQ.RQVWDQWDEWUDJEHUGLH
YROOH$SHUWXUGHV:HUNVWFNV(LQH$GDSWLRQGLHVHU.LQHPDWLN IUGLH
%HDUEHLWXQJ URWDWLRQVV\PPHWULVFKHU $VSKlUHQ YHUVSULFKW ZHVHQWOLFKH
9RUWHLOH KLQVLFKWOLFK GHU %HHLQIOXVVEDUNHLW GHU $EWUDJVYHUKlOWQLVVH XP
HLQHQ.RQVWDQWDEWUDJ]XHU]LHOHQ
 'LH %HDUEHLWXQJV]HLW LVW ZHLWHVWJHKHQG XQDEKlQJLJ YRP )OlFKHQLQKDOW



















$EE  ]HLJW GHQ SULQ]LSLHOOHQ $XIEDX HLQHV YROODSHUWXULJHQ DNWLYDGDSWLYHQ
3ROLHUZHUN]HXJVLP9ROOVFKQLWW'HUJHZlKOWH$QVDW]]HLFKQHWVLFKGXUFKHLQH
VLQQYROOH .RPELQDWLRQ DXV DNWLYHP XQG DGDSWLYHP 7HLO GHV :HUN]HXJV LQ
VHULHOOHU$QRUGQXQJDXV'LHVHU/|VXQJVDQVDW]VLHKWHLQHNODUH)XQNWLRQVWUHQ











HUZHLWHUWHQ'DUVWHOOXQJ GHU XQWHU >6FKD@ GLVNXWLHUWHQ ,QKDOWH 6LH GLHQW GHU
REMHNWLYHQ(QWVFKHLGXQJVILQGXQJGHV LPZHLWHUHQ9HUODXIGHU$UEHLW]XNRQ
NUHWLVLHUHQGHQ $QVDW]HV 'LH =LHOVWHOOXQJ HLQHU VLJQLILNDQWHQ 3UR]HVV]HLWUHGX
]LHUXQJPDFKW HV HUIRUGHUOLFKGDV3RWHQWLDO IUGHQ MHZHLOLJHQ/|VXQJVDQVDW]
DE]XVFKlW]HQ :HLWHUKLQ VLQG $XVVDJHQ KLQVLFKWOLFK QXW]EDUHU EHVWHKHQGHU
7HFKQRORJLHQ KLOIUHLFK XP GHQ ]HLWOLFKHQ VRZLH ILQDQ]LHOOHQ (QWZLFNOXQJV
XQG5HDOLVLHUXQJVDXIZDQGEHVWP|JOLFK DE]XVFKlW]HQ(LQHGHXWOLFKH6HQNXQJ
GHU+HUVWHOONRVWHQ HUIRUGHUW GLH IOH[LEOH $QZHQGEDUNHLW GHV /|VXQJVDQVDW]HV
IULP,GHDOIDOOGDVJHVDPWH3URGXNWSRUWIROLREH]LHKXQJVZHLVHHLQHQ*URWHLO
GHV 3URGXNWSRUWIROLRV (LQH $XIVFKOVVHOXQJ GHU .ULWHULHQ VRZLH %HZHUWXQJ
GHU$QVlW]HELHWHW7DE
(V ]HLJW VLFK GDVV NHLQHU GHU YRUJHVWHOOWHQ /|VXQJVDQVlW]H LQ DOOHQ %HZHU


















(UIROJVDXVVLFKWHQ R R 
6WHLJHUXQJ0DWHULDODEWUDJVUDWH   
9HUPHLGXQJPLWWHOIUHTXHQWHU
*HVWDOWDEZHLFKXQJHQ −− −− 
9HUVFKOHLPLQGHUXQJ
:HUN]HXJ −− −− 
5HDOLVLHUXQJVDXIZDQG  − −
1XW]XQJEHVWHKHQGHU
7HFKQRORJLH   −
)LQDQ]LHOOHU$XIZDQG
JHULQJ   − −
=HLWOLFKHU$XIZDQG
JHULQJ   − −
)OH[LELOLWlW   R
5VWDXIZDQG   R
8PUVWNRVWHQ   −
$QZHQGEDUNHLW























7HLODXIJDEHQ ]XU V\VWHPDWLVFKHQ/|VXQJVILQGXQJ WHFKQLVFKHU3UREOHPVWHOOXQ
JHQGLHDXVGHU,OPHQDXHU.RQVWUXNWLRQVOHKUHVWDPPW'HU.(3EHJLQQWEHL
GHU)RUPXOLHUXQJGHU$XIJDEH EHLQKDOWHW GLH'HILQLWLRQGHU ]XU%HDUEHLWXQJ
HUIRUGHUOLFKHQ$NWLYLWlWHQXQGHQGHW JHVWDOWHULVFKPLWGHU WHFKQLVFKHQ5HDOL
VLHUXQJ >+DQ@ >/HK@ >0E@ =XU ,QWHUSUHWDWLRQ XQG:HLWHUHQWZLFNOXQJ
GHUWKHRUHWLVFKHQ,QKDOWHVRZLHGHUHQhEHUIKUXQJLQGLH.RQVWUXNWLRQVSUD[LV
WUXJHQ9HU|IIHQWOLFKXQJHQLQQHUKDOEGHUYHUJDQJHQHQ§-DKUHEHLVSLHOVZHL
VH GXUFK >6SH@ >+RH@ VRZLH >3DK@ ZHVHQWOLFK EHL >6RQ@ ELHWHW HLQH




WHQ )HUWLJXQJVWHFKQRORJLH URWDWLRQVV\PPHWULVFKHU $VSKlUHQ HUIRUGHUW DXI
JUXQGGHU.RPSOH[LWlWGHU3UREOHPVWHOOXQJHLQHV\VWHPDWLVFKHXQG]LHOIKUHQ













5DKPHQ GHU $XIEHUHLWXQJVSKDVH HQWVSUHFKHQG .(3 HLQH 5HLKH YRQ 9RU
EHUOHJXQJHQ9RUDUEHLWHQ ]X OHLVWHQ 'D]X ]lKOHQ GLH .RQNUHWLVLHUXQJ GHU







VLFK EHUHLWV LQ GHU IUKHQ .RQ]HSWLRQVSKDVH /|VXQJVDQVlW]H EHZHUWHQ XQG
QDFKIROJHQG DXVVFKOLHHQ UHVSHNWLYH SUlIHULHUHQ 1DFK HUIROJWHU (LQVFKUlQ
NXQJ GHV /|VXQJVUDXPV VFKOLHW VLFK LQ GHU QlFKVWHQ $EVWUDNWLRQVVWXIH GLH
(UDUEHLWXQJ7HFKQLVFKHU3ULQ]LSH DQ'HUHQ$XVIKUXQJXQG$QZHQGEDUNHLW
JLOW HVKLQVLFKWOLFK VSH]LILVFKHU(LJHQVFKDIWHQ]XEHZHUWHQXQGHUIROJW LQ$E
KlQJLJNHLWGHVLP5DKPHQGHU.RQNUHWLVLHUXQJGHU$XIJDEHQVWHOOXQJGHILQLHU
WHQ(QWZLFNOXQJV]LHOV
$XI %DVLV GHV SUlIHULHUWHQ 7HFKQLVFKHQ 3ULQ]LSV HQWVWHKW GHU *HVWDOWIRUGH
UXQJVSODQ DOV *UXQGODJH GHU QDFKIROJHQGHQ NRQVWUXNWLYHQ $XVJHVWDOWXQJ
ZHOFKHGHQ$EVFKOXVVGHU*HVWDOWXQJVSKDVHELOGHW
'LHDQVFKOLHHQGH'RNXPHQWDWLRQVSKDVHEHLQKDOWHWGLH(UVWHOOXQJGHV=HLFK
QXQJVVDW]HV GHU 6WFNOLVWHQ GHU0RQWDJHDQOHLWXQJ GHU -XVWLHUYRUVFKULIW GHU











GHUHQ %H]HLFKQXQJ XQG 5LFKWXQJ (UIRUGHUOLFKH 6WHOOJU|HQ3UR]HVV










%DVLV GHU 6\QFKURVSHHG.LQHPDWLN EHVWHKHQ SUR]HVVEHGLQJWH 5DQGEHGLQJXQ
JHQ'DKHUHUZHLVWHVVLFKDOVYRUWHLOKDIWDXIHLQH(QWZLFNOXQJGHU:HUN]HXJ
SHULSKHULH ]X YHU]LFKWHQXQG VWDWWGHVVHQ DXI HLQHEHVWHKHQGH0DVFKLQHQEDVLV
]XUFN]XJUHLIHQ 6\QFKURVSHHG 0DVFKLQHQDXIEDXWHQ GHUHQ &1& 6WHXHUXQJ





GHUEDU 'HQ W\SLVFKHQ $XIEDX VRZLH GLH $FKVGHNODUDWLRQHQ HLQHU 3ROLHUPD




























'LH DXV GHU 6SKlUHQSROLWXU VWDPPHQGH 0DVFKLQHQEDVLV HUIOOW 3RVLWLRQLHU
JHQDXLJNHLWHQLPXQWHUHQHLQVWHOOLJHQP%HUHLFKIU/LQHDUDFKVHQVRZLH:LQ
NHODEZHLFKXQJHQ LP HLQVWHOOLJHQ :LQNHOPLQXWHQEHUHLFK IU 6FKZHQNDFKVHQ
(LQ5HJHONUHLV MH0DVFKLQHQDFKVH LVW HUIRUGHUOLFK(QWVSUHFKHQG YHUIJW MHGH




GHU )XQNWLRQVVWUXNWXU GDUJHVWHOOWHQ ,QIRUPDWLRQVIOVVH LVW GHU 6\QFKURVSHHG
0DVFKLQHQEDVLV]X]XRUGQHQ
'DVYROODSHUWXULJHDNWLYDGDSWLYH3ROLHUZHUN]HXJYHUIJWEHUHLQHQVHSDUDWHQ
3UR]HVVUHFKQHU ZHOFKHU VHLQH (LQJDQJVJU|HQ EHU GHQ 6WHXHUUHFKQHU GHU










'LH ]XYHUZHQGHQGH6\QFKURVSHHG0DVFKLQHQEDVLV QXW]W HLQHQ*OHLFKVWURP
PRWRULQ9HUELQGXQJPLWHLQHP+DUPRQLF'ULYH*HWULHEH]XU%HWlWLJXQJGHU
6FKZHQNDFKVHVRZLH*OHLFKVWURPPRWRUHQPLW.XJHOXPODXIVSLQGHOQIU/LQHD
UDFKVHQ)UGLH JHIRUGHUWHQ*HQDXLJNHLWHQ LVWGLHVHV3ULQ]LS DXVUHLFKHQGGD





WUDJXQJ YHUVFKLHGHQHU (QHUJLHIOVVH YRU]XVHKHQ (LQH IUK]HLWLJH )HVWOHJXQJ
GHU $UW GHV (QHUJLHIOXVVHV KlWWH YRU]HLWLJH (LQVFKUlQNXQJHQ GHU $QWULHEV
DUWGHV:LUNSULQ]LSV]XU)ROJHXQGZUGHGHQ/|VXQJVUDXPYRUGHVVHQ(UDU
EHLWXQJ GHWHUPLQLHUHQ )ROJOLFK VLQG LQ GHU0DVFKLQHQEDVLV 'XUFKIKUXQJHQ
XQGhEHUWUDJXQJVHOHPHQWHIUGLH MHZHLOLJHQ(QHUJLHIOVVHYRU]XKDOWHQ1DFK








6\QFKURVSHHG0DVFKLQHQEDVLV EHGHXWHW GLHV GLH =XIKUXQJ GHV WHPSHULHUWHQ
3ROLHUPLWWHOV LQ GLH .RQWDNW]RQH VRZLH GDV DQVFKOLHHQGH $XIIDQJHQ XQG
5FNIKUHQ DQ GLH =XVDW]DJJUHJDWH ]XU $XIEHUHLWXQJ XQG 7HPSHULHUXQJ -H
QDFK$XVIKUXQJGHU0DVFKLQHLVWGLH9HUZHQGXQJPHKUHUHU3ROLHUPLWWHOXQG











VDPWDXIJDEH LQ ]ZHL 7HLODXIJDEHQ DQ =XP HLQHQ VLQG /|VXQJVDQVlW]H ]XU
5HDOLVLHUXQJGHVYROODSHUWXULJHQDNWLYDGDSWLYHQ3ROLHUZHUN]HXJV]XHUDUEHLWHQ
'LH]ZHLWH7HLODXIJDEHEHVWHKWLQGHU(UDUEHLWXQJHLQHV$QVDW]HV]XU+HUVWHO






'HU XQWHU .DS  YRUJHVWHOOWH $QVDW] ]HLJW HLQH P|JOLFKH $QRUGQXQJ GHU
DNWLYHQXQGSDVVLYHQ)XQNWLRQVHOHPHQWHGHV:HUN]HXJVXQGVWHOOWHLQHP|JOL
FKH7HLOO|VXQJ GDU ,P)ROJHQGHQ JLOW HV GHQ /|VXQJVUDXP JDQ]KHLWOLFK XQG
V\VWHPDWLVFK]XHUIDVVHQ(LQHVFKULWWZHLVH.RQNUHWLVLHUXQJGHU/|VXQJVDQVlW






GDVV GHU :HUN]HXJDXIEDX HLQH YROODSHUWXULJH .RQWDNW]RQH DXVELOGHW XQG










DNWLY DGDSWLYHQ 3ROLHUZHUN]HXJV VLQG GXUFK SDUDOOHOH $QRUGQXQJ DNWLYHU






HLQH KRPRJHQH 'UXFNYHUWHLOXQJ XQG HUIOOHQ VRPLW GLH *UXQGYRUDXVVHW
]XQJ IUHLQHQ.RQVWDQWDEWUDJ)UGHQ$QVDW]PLW DGDSWLYHP:HUN]HXJ
XQWHUEDX LVW GDPLW ]X UHFKQHQ GDVV GLH EHJUHQ]WH0LQLDWXULVLHUEDUNHLW GHU
DNWLYHQ )XQNWLRQVHOHPHQWH ]XU $XVELOGXQJ EHU GLH .RQWDNW]RQH IOlFKLJ
YHUWHLOWHU6WW]VWHOOHQ IKUW'LHVHEHVLW]HQ]ZDUDOOHHLQHQ LGHQWLVFKHQ$U
EHLWVGUXFN MHGRFK VWHOOW MHGH 6WW]VWHOOH HLQ |UWOLFK EHJUHQ]WHV XQG VWHLIHV
6XEDSHUWXUZHUN]HXJGDU'LHVHQHLJHQZLHLQ.DSYHUDQVFKDXOLFKW]XU
*HQHULHUXQJ PLWWHOIUHTXHQWHU *HVWDOWDEZHLFKXQJHQ 'LHVH $QRUGQXQJ LVW
IROJOLFKQLFKW]XSUlIHULHUHQXQGHUIlKUWLPZHLWHUHQ9HUODXIGHU$UEHLWNHL
QH ZHLWHUH %HWUDFKWXQJ 'LH $QRUGQXQJ PLW DNWLYHP :HUN]HXJXQWHUEDX

























)XQNWLRQVHOHPHQWH LQ DNWRULVFKHU $XVIKUXQJ YJO $EE  $NWLYH XQG
DGDSWLYH)XQNWLRQVHOHPHQWHGLUHNWJHNRSSHOWVLQGVRPLWLP9HUEXQGURWD
WRULVFK]XEHZHJHQ8QDEKlQJLJGHU$QWULHEVDUWVLQG'UHKGXUFKIKUXQJHQ




$Q]DKO GHU $NWRUHQ -HGH 'XUFKIKUXQJ ELOGHW KLHUEHL HLQH )HKOHUTXHOOH














ODXEW GLHV GHQ9HU]LFKW DXI HLQH DNWRULVFKH$XVIKUXQJ GHV:HUN]HXJXQ
WHUEDXV:LUG GLH 6ROONRQWXU LQ GHQ:HUN]HXJXQWHUEDX VWDWLVFK VR HLQJH





































PHQWH$NWRULN:HVHQWOLFKH .HQQJU|HQ VLQG KLHUEHL GHU VSKlULVFKH (U
VDW]UDGLXV GLH $VSKlUL]LWlW YJO .DS  VRZLH GHU :HUNVWFN
GXUFKPHVVHU,QKDOWGHU$EVWUDNWLRQVVWXIHVROOGLHQDFKIROJHQGH'LVNXV













(LQHQ ZHLWHUHQ /|VXQJVDQVDW] EHVFKUHLEW GLH VSKlULVFKH 9RUIRUPXQJ GHV
:HUN]HXJV LQ $EKlQJLJNHLW GHV HUIRUGHUOLFKHQ VSKlULVFKHQ (UVDW]UDGLXV
$XIJUXQG GHV VHULHOOHQ$XIEDXV VLQG ]ZHL9DULDWLRQHQP|JOLFK 6R ODVVHQ
VLFKGLHIOlFKLJYHUWHLOWHQ$NWRUHQEHLVSLHOVZHLVHDXIHLQHPVSKlULVFKHQ8Q
WHUEDXSODW]LHUHQ YJO$EE :HFKVHOEDUHU:HUN]HXJXQWHUEDX'HVVHQ
.UPPXQJVUDGLXV NDQQ HQWVSUHFKHQG GHU :HUNVWFNJHRPHWULH DQJHSDVVW
VHLQXPGHQ6WHOOEHUHLFK6WHOOZHJGHUDNWLYHQ)XQNWLRQVHOHPHQWH]XUHGX
]LHUHQ:HLWHUKLQELHWHQVLFK6FKQLWWVWHOOHQ]XP$XVWDXVFKGHVVSKlULVFKHQ
8QWHUEDXV ]XP IOH[LEOHQ (LQVDW] GHV:HUN]HXJV DQ 'LH 9HUVRUJXQJ GHU
$NWRULN GXUFK GHQ VSKlULVFKHQ 8QWHUEDX HUIRUGHUW KLQJHJHQ DXIZlQGLJH
5HDOLVLHUXQJHLQHVYROODSHUWXULJHQDNWLYDGDSWLYHQ3ROLHUZHUN]HXJV 
XQG NRPSOH[H .RQVWUXNWLRQVO|VXQJHQ 'LH ]ZHLWH 9DULDQWH ]HLFKQHW VLFK
GXUFK HLQH 8PNHKU GHV )XQNWLRQVSULQ]LSV QDFK >/HK@ DXV 6LH YHUIJW
EHU HLQHQ GHP VSKlULVFKHQ (UVDW]UDGLXV HQWVSUHFKHQG YRUJHIRUPWHQ
ZHFKVHOEDUHQ:HUN]HXJREHUEDX LQ)RUPJHIKUWHU=\OLQGHUVWLIWHQDFKIRO
JHQG DOV ¶1DGHONLVVHQ¶ EH]HLFKQHW 'LH %HDUEHLWXQJ XQWHUVFKLHGOLFKHU $V
SKlUHQJHRPHWULHQ HUIRUGHUW HLQH0|JOLFKNHLW ]XP:HFKVHO GHV 1DGHONLV
VHQV GXUFK HLQH JHHLJQHWH :HFKVHOVFKQLWWVWHOOH :HLWHUKLQ HUP|JOLFKW GHU



















YHQ 7HLO GHV:HUN]HXJV ]HQWULVFK ]XU 5RWDWLRQVDFKVH GHV2EHUEDXV YJO
$EE=HQWULVFKH'UHKPRPHQWHLQOHLWXQJ$XIJUXQGGHV]XEHUWUDJHQ
GHQ 'UHKPRPHQWV VLQG GHU0LQLDWXULVLHUEDUNHLW DQ GLHVHU 6WHOOH *UHQ]HQ
JHVHW]W(VLVWGDYRQDXV]XJHKHQGDVVGHU6FKHLWHOGHV:HUN]HXJVNHLQH,Q





'HU ]ZHLWH /|VXQJVDQVDW] ]HLFKQHW VLFK GXUFK HLQH XPIDQJVVHLWLJH'UHK
PRPHQWHLQOHLWXQJDXV'HUDGDSWLYH7HLOGHV:HUN]HXJVLVWKLHUEHLXPGHQ
JHVDPWHQ8PIDQJIOlFKLJLQD[LDOHU5LFKWXQJ]XNOHPPHQ'LHVHULQJI|UPL
JH(LQVSDQQXQJ HUODXEW HLQH KRPRJHQH(LQOHLWXQJ GHU8PIDQJVNUDIW XQG
HLJQHWVLFKEHVRQGHUV IUGDVDQ]XWUHLEHQGH)XQNWLRQVHOHPHQWPLWJHZROOW
QLHGULJHU 6FKHU XQG 'UXFNIHVWLJNHLW 'HU ]ZHLWH /|VXQJVDQVDW] HUODXEW
HQWJHJHQGHVHUVWHQNHLQH,QWHJUDWLRQHLQHU0LWWHQVFKPLHUXQJYHUIJWGDIU
LP *HJHQ]XJ EHU HLQH YROODSHUWXULJ KRPRJHQH 9HUWHLOXQJ DNWLYHU XQG
DGDSWLYHU)XQNWLRQVHOHPHQWH








=XU 5HDOLVLHUXQJ GHV IU HLQHQ 3ROLHUDEWUDJ HUIRUGHUOLFKHQ )OlFKHQNRQWDNWV
]ZLVFKHQ :HUNVWFN XQG 3ROLHUPLWWHOWUlJHU YJO .RQWDNW]RQH H[LVWLHUHQ LQ
$EKlQJLJNHLW GHU :HUNVWFNJHRPHWULH YHUVFKLHGHQH $QVlW]H *HQHUHOO OlVVW
VLFKIRUPXOLHUHQGDVVPLQGHVWHQVHLQQDFKJLHELJHV)XQNWLRQVHOHPHQWHUIRUGHU
OLFKLVWEHUGHVVHQ6WHLILJNHLWGHU3ROLHUGUXFNHLQJHVWHOOWZLUG
,Q GHU 3ROLWXU VSKlULVFKHU 2SWLNNRPSRQHQWHQ PLWWHOV GHU 6\QFKURVSHHG
.LQHPDWLN LVW GDV:HUN]HXJ LQ 5LFKWXQJ VHLQHU 5RWDWLRQVDFKVH VWHLI JHODJHUW
YJO$EE'LH=XVWHOOXQJGHV:HUNVWFNVDQGDV:HUN]HXJVRZLHGLH(U
]HXJXQJ GHV 3ROLHUGUXFNV HUIROJHQPLWWHOV HLQHU YROODSHUWXULJHQ GUXFNOXIWEH
DXIVFKODJWHQ(ODVWRPHUPHPEUDQ'DV:HUNVWFNOLHJWGDEHLDXIGHU0HPEUDQ
XQGZLUG VHLWOLFK GXUFK HLQHQ.XQVWVWRIIULQJ JHIKUW'HU ,QQHQGXUFKPHVVHU
GHV.XQVWVWRIIULQJV LVW LQ$EKlQJLJNHLWGHV:HUNVWFNGXUFKPHVVHUVXPHWZD
PPJU|HUDXVJHOHJW'LHVHSUDJPDWLVFKH/|VXQJLVW]XOlVVLJGDIUVSKlUL










'LHVH VLQG DXIGHQ(IIHNWGHU3DDUXQJ]ZHLHU VSKlULVFKHU)OlFKHQ]XUFN]X
IKUHQLQZHOFKHUGLH9HUELQGXQJGHUHU.UPPXQJVPLWWHOSXQNWHGLHRSWLVFKH
$FKVH UHSUlVHQWLHUW 0|JOLFKH 5DQGGLFNHQXQWHUVFKLHGH ODVVHQ VLFK QDFK $E
VFKOXVVGHU3ROLWXUGXUFKHLQHQ=HQWULHUYRUJDQJEHVHLWLJHQ
,QGHU3ROLWXUURWDWLRQVV\PPHWULVFKHU$VSKlUHQVRZLH)UHLIRUPRSWLNHQPLWWHOV
%RQQHW :HUN]HXJDQRUGQXQJHQ EHVWHKHQ VWUHQJH /DJHDQIRUGHUXQJHQ DQ GDV
RSWLVFKH %DXHOHPHQW (QWJHJHQ GHU 6SKlUHQSROLWXU KDEHQ LP 3ROLHUSUR]HVV
DXIWUHWHQGH /DJHIHKOHU GLUHNWHQ (LQIOXVV DXI GLH )RUP GHV :HUNVWFNV 'LH
/DJHUXQJGHV:HUNVWFNVHUIROJWJHQHUHOOIRUPVWHLILQGHU5HJHOGXUFK$XINLW
WHQ GHV:HUNVWFNV DXI HLQH5LQJVFKQHLGHPLW JHHLJQHWHQ 6FKQLWWVWHOOHQ ]XU
YHUZHQGHWHQ %HDUEHLWXQJVPDVFKLQH YJO $EE  'DV %RQQHWZHUN]HXJ LVW
YRQ LQQHQ GUXFNOXIWEHDXIVFKODJW $XIJUXQG GHU .RPSUHVVLELOLWlW GHV *DVHV
























'HU HUVWH /|VXQJVDQVDW] PLW LQ ]5LFKWXQJ QDFKJLHELJHU /DJHUXQJ GHV YROO
DSHUWXULJHQDNWLYDGDSWLYHQ3ROLHUZHUN]HXJVHUP|JOLFKWGLH:HLWHUYHUZHQGXQJ
NODVVLVFKHU 5LQJVFKQHLGHQ XQWHU %HLEHKDOWXQJ GHU LQ 5LFKWXQJ GHU RSWLVFKHQ
$FKVHVWHLIHQ:HUNVWFNODJHUXQJ$OVQDFKWHLOLJ LVWGLHDXIZlQGLJH/DJHHUIDV
VXQJGHU:HUNVWFNREHUIOlFKH ]XU+HUVWHOOXQJGHV)OlFKHQNRQWDNWV ]ZLVFKHQ
:HUN]HXJ XQG:HUNVWFN ]X EHZHUWHQ ,Q $EKlQJLJNHLW GHV HLQ]XVWHOOHQGHQ
3ROLHUGUXFNV LVW HLQH VLPXOWDQH %HZHJXQJ GHV :HUN]HXJV LQ [ DOV DXFK ]





JLHELJ JHODJHUW 'LH NRQVWUXNWLYH $XVJHVWDOWXQJ HUODXEW ]ZHL 9DULDQWHQ =XU
ZHLWHUHQ 9HUZHQGXQJ NODVVLVFKHU 5LQJVFKQHLGHQ PLW ]HQWULVFKHU .OHPPXQJ





1DFKJLHELJNHLW LQ 5LFKWXQJ GHU 5RWDWLRQVDFKVH ]ZLVFKHQ 6SDQQIXWWHU XQG
:HUNVWFNVSLQGHO]XLQWHJULHUHQYJO$EE1DFKJLHELJHV6SDQQIXWWHU$OV
ZHVHQWOLFKH1DFKWHLOHGLHVHV$QVDW]HV VLQGGHU]XHUZDUWHQGHNRPSOH[H$XI






GHU )KUXQJ LQ GHQ +\GURGHKQGRUQ YRU YJO $EE  1DFKJLHELJH 5LQJ
VFKQHLGH 'LHV HUODXEW HLQHP|JOLFKVW JHULQJH IUHLH'LVWDQ] ]ZLVFKHQ:HUN









HUVWH XPIDVVW 3ULQ]LSO|VXQJHQ HLQHV YROODSHUWXULJHQ DNWLYDGDSWLYHQ 3ROLHU
ZHUN]HXJVGLH]ZHLWHGLHQWGHP(QWZXUI7HFKQLVFKHU3ULQ]LSH]XU+HUVWHOOXQJ
GHV:HUN]HXJ:HUNVWFN.RQWDNWV(LQDQVFKOLHHQGHU9HUJOHLFKPLW%HZHU






'HU XQWHU.DSLWHO  HUDUEHLWHWH /|VXQJVUDXP HUP|JOLFKW HLQHQ HIIHNWLYHQ





GHU.RSSHOVWHOOH ]ZLVFKHQ:HUN]HXJXQWHUEDX XQG REHUEDX VROOHQ LQ GLHVHP



































































$EE  ]HLJW HLQH P|JOLFKH $XVIKUXQJVIRUP GHV YROODSHUWXULJHQ DNWLY
DGDSWLYHQ 3ROLHUZHUN]HXJV 'DV GDUJHVWHOOWH 3ULQ]LS ]HLFKQHW VLFK GXUFK GLH
VHJPHQWLHUWH )KUXQJ DOOHU 1DGHOQ LP URWLHUHQGHQ :HUN]HXJREHUEDX DXV
'XUFKGLH VSKlULVFKH*UXQGIRUPGHUREHUHQ1DGHOIKUXQJQXW]W MHGH1DGHO
GLHPD[LPDOH)KUXQJVOlQJHXP9HUNLSSXQJHQXQGHODVWLVFKH%LHJXQJGXUFK
4XHUNUlIWH ]X PLQLPLHUHQ 'HU JHZlKOWH $QVDW] HUIRUGHUW DXIJUXQG VHLQHU
hEHUEHVWLPPWKHLW ]XVlW]OLFKH 0DQDKPHQ XP GLH )XQNWLRQ VLFKHU]XVWHOOHQ
'LHVHN|QQHQGLHJHPHLQVDPH%HDUEHLWXQJGHU%RKUXQJHQLQREHUHUXQGXQWH
UHU 1DGHOIKUXQJ XQGRGHU GLH 7ROHUDQ]DXVOHJXQJ GHU %RKUXQJHQ ]XP1D




WHWHQ 9HUIDKUHQVDQVDW]HV (UUHLFKW ZLUG GLHV GXUFK hEHUODJHUXQJ GHV LQ GHQ
:HUN]HXJXQWHUEDX VWDWLVFK HLQJHSUlJWHQ DVSKlULVFKHQ$QWHLOPLW GHP VSKlUL

































VDJHQV HLQHU 'UXFNIHGHU GLH )XQNWLRQ GHV JHVDPWHQ :HUN]HXJREHUEDXV JH
IlKUGHWLVW
(LQH DQDO\WLVFKH%HWUDFKWXQJ YJO$QKDQJ$ ]X HUZDUWHQGHU%LHJHPRPHQWH
DOVDXFKPD[LPDOHU'HIRUPDWLRQGHUlXHUHQ1DGHOQ]HLJWZHLWHUKLQGDVVGHU







'LH DXI 3ULQ]LSEDVLV YHUIJEDUHQ 9DULDWLRQVP|JOLFKNHLWHQ ]XU 5HDOLVLHUXQJ
HLQHUQDFKJLHELJHQ5LQJVFKQHLGHVLQGEHUVFKDXEDU(VVROOHQGDKHU]ZHL$Q
VlW]HDXI%DVLV7HFKQLVFKHU3ULQ]LSHHUDUEHLWHWZHUGHQVRZLHHLQH.RPELQDWL
RQGHUHU DOV GULWWH9DULDQWH(LQHQDFKIROJHQGH*HJHQEHUVWHOOXQJ VRZLH%H










































'HU$QVDW] HUP|JOLFKW HLQH 6SHUUXQJGHU YHUEOHLEHQGHQ IQI)UHLKHLWHQ=XU
%HJUHQ]XQJGHV+XEV VLQG IHVWH$QVFKOlJHYRU]XVHKHQ'HU LP5DKPHQGHU
$XVOHJXQJHLQPDOLJHUIRUGHUOLFKH6LPXODWLRQVDXIZDQGGLH]XHUZDUWHQGHVWDUN
QLFKWOLQHDUH SURJUHVVLYH )HGHUNHQQOLQLH VRZLH GHU HUIRUGHUOLFKH %DXUDXPEH































HIIHNWLY HLQVFKUlQNHQ (LQH 6SHUUXQJ GHV 5RWDWLRQVIUHLKHLWVJUDGV XP GLH ]
$FKVH LVW]ZLQJHQGHUIRUGHUOLFK'LHVHNDQQEHLVSLHOVZHLVHGXUFKGLH3DDUXQJ
HLQHVEDOOLJHQ=\OLQGHUVWLIWVPLWHLQHP/DQJORFKHUIROJHQ







=\OLQGHU 3DDUXQJ (LQH ]XVlW]OLFKH 6SHUUXQJ GHV 5RWDWLRQVIUHLKHLWVJUDGV XP
GLH]$FKVHLVWEHLHQWVSUHFKHQGHUNRQVWUXNWLYHU$XVOHJXQJGHU0HPEUDQIHGHU
QLFKW HUIRUGHUOLFK (EHQVR OlVVW VLFK HLQH +XEEHJUHQ]XQJ HLQIDFK XQG RKQH
]XVlW]OLFKH %DXHOHPHQWH LQWHJULHUHQ'LH EHUHLWV LQ 9DULDQWH D LGHQWLIL]LHUWHQ




]XU 5HDOLVLHUXQJ GHU /LQHDUIKUXQJ VRZLH 6FKUDXEHQGUXFNIHGHUQ ]XU (U]HX
JXQJ GHU 5FNVWHOONUDIW 'LH 9HUGUHKVLFKHUXQJ DOV DXFK GLH +XEEHJUHQ]XQJ





$XIJUXQG GHV 9RUWHLOV HLQIDFKHU $EVWLPPXQJ GHU )HGHUNHQQOLQLH XQG









'LH LP 5DKPHQ GHU 3ULQ]LSSKDVH GHV.(3 YRUJHQRPPHQH (UDUEHLWXQJ GHU
)XQNWLRQVVWUXNWXUELOGHWGLH*UXQGODJH]XUV\VWHPDWLVFKHQ(LQVFKUlQNXQJGHV






FKHQGH $QVlW]H UHGX]LHUW ZHUGHQ 'HUHQ 9DULDQWHQ ]XU 5HDOLVLHUXQJ ]ZHLHU
HLQDQGHU XQDEKlQJLJHU (LQ]HOIXQNWLRQHQ HUP|JOLFKWHQ HLQH HLQIDFKH *HJHQ
EHUVWHOOXQJXQG%HZHUWXQJ
)UGLH7HLODXIJDEHGHU+HUVWHOOXQJGHV:HUN]HXJ:HUNVWFN.RQWDNWV]HLJWH
GHU $QVDW] HLQHU QDFKJLHELJHQ 5LQJVFKQHLGH ZHVHQWOLFKH WHFKQLVFKH DOV DXFK





$OV (UJHEQLV GHU .RQ]HSWSKDVH OLHJW ]X MHGHU 7HLODXIJDEH HLQ SUlIHULHUWHV
7HFKQLVFKHV3ULQ]LSYRUZHOFKHVHLQH]LHOIKUHQGHNRQVWUXNWLYH$XVJHVWDOWXQJ
LQGHUIROJHQGHQ*HVWDOWXQJVSKDVHHUODXEW







QLVFKHU 3ULQ]LSH LQ HLQ DXVNRQVWUXLHUWHV GUHLGLPHQVLRQDOHV XQG YROOVWlQGLJ
GHILQLHUWHV WHFKQLVFKHV *HELOGH 'LH GDIU QRWZHQGLJHQ =ZLVFKHQVFKULWWH
GLHQHQ GHU VFKULWWZHLVHQ .RQNUHWLVLHUXQJ YRQ 7HLOO|VXQJHQ XQWHU )HVWOHJXQJ
GHU.RSSOXQJPHFKDQLVFKHU%DXHOHPHQWH9DULDQWHQ]XU$XIQDKPHXQGhEHU



















DQWHQ DXVJHZlKOWHU )XQNWLRQVHOHPHQWH XQG )XQNWLRQVJUXSSHQ ]X HUDUEHLWHQ
XQG]XYHUJOHLFKHQ'LH]XGLVNXWLHUHQGHQ'HWDLOO|VXQJHQVLQG





 'LH $XVJHVWDOWXQJ GHU .RSSHOVWHOOH ]XU )RUPEHUWUDJXQJ ]ZLVFKHQ

















.XJHOUROOHQ 'LH .RSSHOVWHOOH JHKWPLW GHU GDUEHU DQJHRUGQHWHQ 7UHQQ
VWHOOH 0HPEUDQ ]ZLVFKHQ :HUN]HXJXQWHUEDX XQG REHUEDX HLQH SXQNW
I|UPLJH .XJHO(EHQH %HUKUXQJ HLQ 'LHVH 3DDUXQJ VSHUUW HLQH )UHLKHLW
7UDQVODWLRQLQ]5LFKWXQJXQGHUIOOWVRPLWGLHIXQNWLRQHOOHQ)RUGHUXQJHQ
$OV QDFKWHLOLJ VLQG GLH :lO]UHLEXQJ ]ZLVFKHQ .XJHO.XJHO XQG .XJHO







ELOGXQJ HLQHV /LQLHQNRQWDNWV HEHQIDOOV +HUW]·VFKH 3UHVVXQJ 9HUJOLFKHQ
PLWGHU3XQNWEHUKUXQJGHU.XJHOUROOH OlVVW VLFKPLWGLHVHP$QVDW]SULQ
]LSEHGLQJW HLQH YLHOIDFK K|KHUH .UDIW MH =\OLQGHUUROOH ]ZLVFKHQ :HUN
]HXJXQWHUEDXXQGREHUEDXEHUWUDJHQ'HUGXUFKGLH=\OLQGHUUROOHQQDFK
]XELOGHQGH DVSKlULVFKH $QWHLO GHU XP GHQ 6FKZHQNZLQNHO JHNLSSWHQ
$VSKlUHZLUGLQGLHVHP$QVDW]EHUHLQH9LHO]DKOOLQHDUHU6HJPHQWHDSSUR
[LPLHUW'LH*WHGHU$EELOGXQJ LVW GDEHL GLUHNW DEKlQJLJ YRQGHU/lQJH
GHU5ROOHQVRZLHGHPGD]ZLVFKHQOLHJHQGHQIUHLHQ$EVWDQG$QDORJGHV$Q
VDW]HV GHU .XJHOUROOH LVW GLH ]X EHUZLQGHQGH 5ROOUHLEXQJ HEHQIDOOV DOV
QDFKWHLOLJ]XEHZHUWHQ
'HU QDFK 9DULDQWH F HQWZLFNHOWH $QVDW] OlVVW VLFK DOV .RPELQDWLRQ XQG
:HLWHUHQWZLFNOXQJ GHU EHLGHQ YRUDE YRUJHVWHOOWHQ $QVlW]H EHWUDFKWHQ 6R
HUODXEWGLH VSKlULVFKH*HVWDOW GHV/XIWODJHUHOHPHQWV5RWDWLRQHQ LQ DOOHQ
















'LH $XVIKUXQJ DOV /XIWODJHU HUP|JOLFKW HLQH 6HQNXQJ GHU 5HLE]DKO XP
PLQGHVWHQV ]ZHL*U|HQRUGQXQJHQ YHUJOLFKHQPLW W\SLVFKHQ5ROOHQIK
UXQJHQ >'RQ@ >6FK@ >7KH@:HLWHUKLQ ZHUGHQ 6WLFN6OLSPHFKDQL
VFKHU.RQWDNWDOVDXFK9HUVFKOHLYHUPLHGHQ$OV1DFKWHLOHGLHVHV$QVDW]HV
N|QQHQGHUHUKHEOLFKHHLQPDOLJH.RQVWUXNWLRQVDXIZDQG]XU$XVOHJXQJGHU
VSKlULVFKHQ/XIWODJHUHOHPHQWH DOV DXFKGLH ]X HUZDUWHQGHQ+HUVWHOONRVWHQ
LGHQWLIL]LHUW ZHUGHQ $QDORJ GHV $QVDW]HV GHU =\OLQGHUUROOH HUIROJW GLH
1DFKELOGXQJ GHU $VSKlUHQIRUP GXUFK OLQHDUH 6HJPHQWH $OV =LHOVWHOOXQJ
GHU.RQVWUXNWLRQOlVVWVLFKGDKHUHLQP|JOLFKVWJHULQJHU.XJHOGXUFKPHVVHU
'.VRZLH=ZLVFKHQDEVWDQGD.IUHLQHP|JOLFKVWKRKH$Q]DKOYRQ/XIW





)U GLH NRQVWUXNWLYH$XVJHVWDOWXQJ LVW GHU$QVDW] GHU VSKlULVFKHQ/XIWOD
JHUHOHPHQWHZHLWHU]XYHUIROJHQ

 'LH7UHQQVWHOOH ]ZLVFKHQ:HUN]HXJXQWHUEDXXQG REHUEDX GLHQW GHU
VLPSOHQ$XVWDXVFKEDUNHLWGHV1DGHONLVVHQVLQ$EKlQJLJNHLWGHU]XEHDUEHL







VDW]QDFK D UHDOLVLHUW GLH$QIRUGHUXQJHQ UHSURGX]LHUEDUHU(LQZHFKVHOEDU
NHLWPLWGHILQLHUWHP=HQWULHUIHKOHUGXUFKHLQHVSLHOEHKDIWHWH)RUPSDDUXQJ
(LQH=\OLQGHU.XJHO3DDUXQJUHDOLVLHUWGXUFKHLQHQ]\OLQGULVFKHQXQGHLQHQ
EDOOLJHQ =HQWULHUEXQG LQ .RPELQDWLRQ PLW HLQHU (EHQH(EHQH 3DDUXQJ




























QXQJ HQWJHJHQZLUNHQ LQGHPGHU.UDIWNUHLV EHU HLQH ]XVlW]OLFKH(EHQH
(EHQH 3DDUXQJ NXU]JHVFKORVVHQ ZLUG 6R GLHQHQ GLH .XJHO9/DJHU 3DD
UXQJHQGHU3RVLWLRQLHUXQJGHV:HUN]HXJREHUEDXV GXUFK(QW]XJ DOOHU GUHL
WUDQVODWRULVFKHU )UHLKHLWHQ VRZLH GHU 6SHUUXQJ GHV 5RWDWLRQVIUHLKHLWVJUDGV
XPGLH]$FKVH1DFKGHILQLHUWHU9RUVSDQQXQJGHU.XJHOQGXUFKHODVWLVFKH
'HIRUPDWLRQHUIROJWHLQ.XU]VFKOXVVGHV.UDIWNUHLVHVEHUHLQHVWHLIH3ODQ

























RGHU JOHLFK GHP0LQGHVWDQ]XJVPRPHQW XP GHQ .XU]VFKOXVV GHV .UDIW
NUHLVHV VLFKHU]XVWHOOHQ 'LH *UXQGSULQ]LSH GHV0HGLHQVFKXW]HV VRZLH GHU
0HPEUDQHLQVSDQQXQJ ODVVHQ VLFK DQDORJ$XVIKUXQJVYDULDQWH DEHLEHKDO
WHQ'LHLQ9DULDQWHEGDUJHVWHOOWHUDGLDOH$EGLFKWXQJPLWWHOV25LQJVRZLH






JUXQG VHLQHU UREXVWHQ XQG NRVWHQJQVWLJHQ $XVIKUXQJ $QZHQGXQJ ILQ
GHQ

 )U GLH+XEEHJUHQ]XQJ XQG9HUGUHKVLFKHUXQJ GHU1DGHOQ ZLUG GHU
/|VXQJVUDXP LQ HUVWHU /LQLH GXUFK GHQ OLPLWLHUWHQ %DXUDXP GHWHUPLQLHUW










XQG REHUEDX LVW GLH 1DGHODQ]DKO MH )OlFKHQHOHPHQW )OlFKHQGLFKWH HQW
VFKHLGHQG$XFKKLHU VLQGGHU)OlFKHQGLFKWH]XU1DFKELOGXQJGHU$VSKl
UHQIRUP LQ GHU5HDOLWlW*UHQ]HQ JHVHW]W8QDEKlQJLJ GHV )OlFKHQPXVWHUV
GHU1DGHOQ VROOHQ QDFKIROJHQG$XVIKUXQJVYDULDQWHQ ]XU+XEEHJUHQ]XQJ
YRUJHVWHOOW YHUJOLFKHQ XQG EHZHUWHW ZHUGHQ $EE  ]HLJW GUHL YRU]X]LH










UHQ $XHQGXUFKPHVVHU DOV GLH 1DGHOQ EHVLW]HQ =XU +XEEHJUHQ]XQJ LQ











QHQ VLFK MHZHLOV YHUVFKLHGHQH 0|JOLFKNHLWHQ ]XU 9HUELQGXQJ GHV )XQNWL
RQVHOHPHQWV PLW GHU 1DGHO 6R N|QQHQ GLH =\OLQGHUKOVHQ DOV DXFK GLH
VWLUQVHLWLJHQ6WHPSHODXIGHQ1DGHODXHQGXUFKPHVVHUNUDIWVFKOVVLJDXIJH
VFKUXPSIWJHSUHVVW VWRIIVFKOVVLJ JHNOHEW RGHU IRUPVFKOVVLJ DXIJH
VFKUDXEW VHLQ$OWHUQDWLY LVW GLH )HUWLJXQJ DXV HLQHP 6WFNP|JOLFK RE
JOHLFK DXV )HUWLJXQJV XQG .RVWHQJUQGHQ QLFKW ]X SUlIHULHUHQ 'LH LQ















DQ GHQ 1DGHOQ 'LHVH VHKU NRPSDNW EDXHQGH /|VXQJVYDULDQWH HUIRUGHUW
NHLQH]XVlW]OLFKDQ]XEULQJHQGHQ)XQNWLRQVHOHPHQWHVRQGHUQDXVVFKOLHOLFK












6R N|QQHQ KH[DJRQDOH RGHU TXDGUDWLVFKH $XHQJHRPHWULHQ ]ZHFNPlLJ
VHLQ $XIJUXQG GHU EHUZLHJHQGHQ 9RUWHLOH GHV $QVDW]HV UDGLDOHU 3ODQDE
VFKOLIIHLVWGLHVHULP)ROJHQGHQIUGLH$XVJHVWDOWXQJGHVJUDILVFKHQ)RUGH









PLW VHJPHQWLHUWHP )KUXQJVDUUD\ XQG 3HUPDQHQWPDJQHWDUUD\ YJO $EE 
DXI XQG HQWVSULFKW HLQHU .RPELQDWLRQ GHU LQ >6FKG@ VRZLH >6FKE@ EH
VFKULHEHQHQ $XVIKUXQJHQ (U VWHOOW HLQH GHWDLOOLHUWH $XVIKUXQJ GHVVHQ GDU
XQG ]HLJW QHEHQGHP*UXQGDXIEDXGHV:HUN]HXJV ]XVlW]OLFK LP.RQVWUXNWL
RQVHQWZXUI YRU]XVHKHQGH 6FKQLWWVWHOOHQ 7UHQQVWHOOHQ XQG'LFKWHOHPHQWH VR

















XQG :HUNVWFN DXVELOGHW ,Q GHU NRQVWUXNWLYHQ $XVJHVWDOWXQJ LVW GLH DNWLYH
=RQHJU|HUDOVGLH.RQWDNW]RQHDXV]XOHJHQXPHLQHQWDQJHQWLDOHQhEHUODXI
]ZLVFKHQ DNWLYHP XQG SDVVLYHP 7HLO GHV :HUN]HXJXQWHUEDXV DXHUKDOE GHU










XQG YHUVFKOHLDUP DXVJHIKUW VHLQ (LQH 9RU]XJVO|VXQJ GDIU VWHOOW GLH 9HU
ZHQGXQJHLQHVNRPPHU]LHOOIUHLYHUIJEDUHQSRU|VHQ/XIWODJHUVGDUZHOFKHV
GHU $QZHQGXQJ HQWVSUHFKHQG ]X PRGLIL]LHUHQQDFK]XDUEHLWHQ LVW $XIJUXQG
VHLQHUYRUWHLOKDIWHQ WULERORJLVFKHQ 1RWODXI(LJHQVFKDIWHQ VLQG*UDSKLWODJHU
QLFKWHLVHQPHWDOOLVFKHQ6LQWHUODJHUQDXV0HVVLQJ.HUDPLNRGHUSRU|VHP*ODV
YRU]X]LHKHQ%HLhEHUODVWGXUFK)HKOSRVLWLRQLHUXQJ WHPSRUlUHP'UXFNDEIDOO
RGHU JDU $XVIDOO GHU /XIWYHUVRUJXQJ OlVVW VLFK VRPLW HLQH %HVFKlGLJXQJ GHU
0HPEUDQ DXVVFKOLHHQ'DEHL DEJHWUDJHQH3DUWLNHO *UDSKLWVWDXEKDEHQNHL
QHUOHL QHJDWLYHQ (LQIOXVV DXI GLH 6FKPLHUXQJ GHU 5DGLDOULOOHQNXJHOODJHU YJO
$EE  3RV  ZRKLQJHJHQ YRQ GHU 0HPEUDQ DEJHWUDJHQH 3DUWLNHO GDV
5HLEYHUKDOWHQGHU/DJHUVRZLHGLH/HEHQVGDXHUGHU0HPEUDQQDFKWHLOLJEHHLQ
IOXVVHQ N|QQHQ $XI HLQH ZHLWHUH $XVOHJXQJ XQG 'HWDLOOLHUXQJ GHV SDVVLYHQ
7HLOVGHV:HUN]HXJXQWHUEDXVZLUGLP)ROJHQGHQYHU]LFKWHW

(LQHQ DXV 6WHXHUXQJVVLFKW ZHVHQWOLFKHQ 9RUWHLO YHUVSULFKW GLH 9HUZHQGXQJ
HLQHU0DVFKLQHQVWUXNWXUDXVGHU3ROLWXUPLWWHOV6\QFKURVSHHG.LQHPDWLNZHO
FKHGLH1XW]XQJLP0DVFKLQHQDXIEDXYRUKDQGHQHU/LQHDUDFKVHQXQG6SLQGHOQ
HUODXEW (LQH 6\QFKURVSHHG 0DVFKLQHQEDVLV YHUIJW LQ GHU 5HJHO EHU HLQH
XQWHQ ODXIHQGH :HUNVWFNVSLQGHO VRZLH HLQH SDUDOOHO GD]X DQJHRUGQHWH $E
ULFKWVSLQGHO ]XU .RQGLWLRQLHUXQJ GHV REHQ ODXIHQGHQ :HUN]HXJV YJO $EE
:HUNVWFNDOVDXFK$EULFKWVSLQGHOVLQGDP6FKOLWWHQGHU]$FKVHEHIHV
WLJWVRGDVVGLHVHVWHWVJHPHLQVDPYHUIDKUHQ'DGHUEHVFKULHEHQH$QVDW]HLQHV
YROODSHUWXULJHQ DNWLYDGDSWLYHQ 3ROLHUZHUN]HXJV HLQH lXHUH (LQOHLWXQJ GHU
'UHKEHZHJXQJHUIRUGHUW OlVVW VLFKGDV0DVFKLQHQOD\RXW HLQHU W\SLVFKHQ6\Q
FKURVSHHG0DVFKLQHQEDVLVXQYHUlQGHUWQXW]HQ(LQHGHUEHLGHQXQWHQODXIHQ
GHQ6SLQGHOQGLHQW]XU$XIQDKPHGHV:HUN]HXJXQWHUEDXVXQWHU6SHUUXQJYRQ
 )UHLKHLWHQ 'D]X GLHQW GLH $EULFKWVSLQGHO XQWHU 9RUDXVVHW]XQJ HLQHU 0D
VFKLQHQVWUXNWXUQDFK$EE(LQH9HUGUHKVLFKHUXQJHQW]LHKWGLHYHUEOHLEHQ
GH5RWDWLRQVIUHLKHLW XPGLH ]$FKVH VRGDVV GHU IHVWVWHKHQGH7HLO GHV:HUN
]HXJXQWHUEDXVGDPLW VWDWLVFKEHVWLPPW LVW'HU$QWULHEGHV URWLHUHQGHQ7HLOV













'HU GLVNXWLHUWH*HVWDOWIRUGHUXQJVSODQ VFKOLHW DOOH WKHRUHWLVFKHQ9RUEHWUDFK
WXQJHQ XQG .RQ]HSWLRQHQ ]XU (QWZLFNOXQJ HLQHV YROODSHUWXULJHQ DNWLY
DGDSWLYHQ 3ROLHUZHUN]HXJV DE (U VWHOOW GDV (UJHEQLV GHU YRUDQJHJDQJHQHQ






'LH (UDUEHLWXQJ GHV *HVWDOWIRUGHUXQJVSODQV GHU QDFKJLHELJHQ 5LQJVFKQHLGH
]HLFKQHW VLFK HQWJHJHQ GHV YROODSHUWXULJHQ DNWLYDGDSWLYHQ 3ROLHUZHUN]HXJV
GXUFKYHUJOHLFKVZHLVHJHULQJH.RPSOH[LWlWDXV'DVXQWHU$EE9DULDQWHE
EHVFKULHEHQH7HFKQLVFKH3ULQ]LSHUODXEWHLQHGLUHNWHhEHUIKUXQJLQGHQ*H
VWDOWIRUGHUXQJVSODQ XQG EHGDUI NHLQHU ]XVlW]OLFKHQ 9DULDWLRQ XQG'LVNXVVLRQ
YRQ)XQNWLRQVHOHPHQWHQXQG)XQNWLRQVJUXSSHQ*HJHQVWDQGGHUhEHUIKUXQJ
LVW LP:HVHQWOLFKHQ GLH ,QWHJUDWLRQ GHU JHIRUGHUWHQ =XVDW]IXQNWLRQDOLWlW LQ
GHQ EHVWHKHQGHQ $QVDW] HLQHU 5LQJVFKQHLGH XQWHU 1XW]XQJ HLQHV +\GUR
GHKQGRUQV DOV0DVFKLQHQVFKQLWWVWHOOH:HLWHUKLQ LVW LP 5DKPHQ GHU (UDUEHL
WXQJGHV*HVWDOWIRUGHUXQJVSODQVMHHLQH/|VXQJ]XU$EGLFKWXQJJHJHQ3ROLHU








$EE  ]HLJW HLQHQ *HVWDOWIRUGHUXQJVSODQ ZHOFKHU GLH )RUGHUXQJHQ QDFK
>/DV@ VRZLH >3IO@ HUIOOW'LH JHZlKOWH $XHQJHRPHWULH LVW EH]JOLFK GHU
/DJHXQG2ULHQWLHUXQJ LKUHU)XQNWLRQV XQG)JHIOlFKHQ DQDORJEHVWHKHQGHU
VWDUUHU 5LQJVFKQHLGHQ GLHVHU 'LPHQVLRQ JHVWDOWHW ZDV HLQHQ HLQIDFKHQ $XV
WDXVFKHUODXEW8PGDV(LQGULQJHQDEUDVLYHQ3ROLHUPLWWHOVLQGLH0HFKDQLNGHU
QDFKJLHELJHQ5LQJVFKQHLGH ]X YHUKLQGHUQ QXW]W GHU$QVDW] HLQH XPODXIHQGH
6WOSPDQVFKHWWH YJO $EE  3RV  ZHOFKH VLFK XPIDQJVVHLWLJ VSDQQHQ
OlVVW ,P%HGDUIVIDOO OlVVW VLFK ]XP 6FKXW] LQQHQOLHJHQGHU )XQNWLRQVHOHPHQWH






KLQWHUHP 7HLO GHU QDFKJLHELJHQ 5LQJVFKQHLGH GLHQW HLQ =\OLQGHUVWLIW ZHOFKHU







VFKQHLGH GLHQHQ ]ZHL$QVFKOlJH ,Q]5LFKWXQJ YJO$EE  3RV  OlVVW
VLFK GDGXUFK HLQH )HGHUYRUVSDQQXQJ HU]HXJHQ ZRKLQJHJHQ VLFK LQ
²]5LFKWXQJ YJO $EE  3RV  HLQH hEHUODVWXQJ%ORFNODJH GHU )HGHUQ
DXVVFKOLHHQOlVVW
)OXFKWXQJV XQG 5LFKWXQJVIHKOHU GHU )KUXQJVDFKVH GHU QDFKJLHELJHQ 5LQJ
VFKQHLGH LQ %H]XJ ]XU RSWLVFKHQ $FKVH GHV:HUNVWFNV JHKHQ ZlKUHQG GHV
'XUFK9RUSROLHUSUR]HVVHVGLUHNWDOV)HKOHU2UGQXQJLQGHQ=HQWULHUIHK
OHUGHV:HUNVWFNVHLQ=XVlW]OLFK VLQGEHL.RPSULPLHUXQJGHVQDFKJLHELJHQ
7HLOV GHU 5LQJVFKQHLGH HQWVWHKHQGH.LSSIHKOHU HEHQIDOOV DOV NULWLVFK ]X EH
ZHUWHQ=LHOVROOWHHVIROJOLFKVHLQGLHVH)HKOHUVRJHULQJZLHP|JOLFK]XKDOWHQ
'HU*HVWDOWIRUGHUXQJVSODQQDFK$EEEHGLHQWVLFKGDEHLHLQHVLQGHU)HLQ
ZHUNWHFKQLN EOLFKHQ $QVDW]HV GHU VHJPHQWLHUWHQ )KUXQJ >7KH@ 'LHVHU
HUODXEWHLQH9HUJU|HUXQJGHU%DVLVOlQJHGHV)KUXQJVVFKOLWWHQVZHOFKHGLUHN
WHQ (LQIOXVV DXI GLH .LSSHPSILQGOLFKNHLW GHU )KUXQJ EHVLW]W 6R EHILQGHW
VLFKGHUYRUGHUH7HLOGHU=\OLQGHUIKUXQJVRQDKZLHP|JOLFKDP:HUNVWFN
ZRKLQJHJHQGHUKLQWHUH7HLOGHU=\OLQGHUIKUXQJLQGLH0DVFKLQHQVFKQLWWVWHOOH




(LQHQW]OLFKH=XVDW]IXQNWLRQGHV JH]HLJWHQ*HVWDOWIRUGHUXQJVSODQV VWHOOW GLH
0|JOLFKNHLW GHV SQHXPDWLVFKHQ$QKHEHQV GDU2EJOHLFK NHLQH SULPlU JHIRU













EHVFKUHLEXQJ HLQHV WHFKQLVFKHQ*HELOGHV $QDORJ ]XP7HFKQLVFKHQ(QWZXUI
YJO .DS  .(3 EHLQKDOWHW HU GLH TXDQWLWDWLYH 'HILQLWLRQ GHU JHRPHWUL
VFKHQ(LJHQVFKDIWHQGHVWHFKQLVFKHQ*HELOGHV$EZHLFKHQGYRP7HFKQLVFKHQ
(QWZXUIQDFK.(3ZLUGLQGLHVHU$UEHLWDXIJUXQGJHULQJHQZLVVHQVFKDIWOLFKHQ






'LH NRQVWUXNWLYH8PVHW]XQJ GHV YROODSHUWXULJHQ DNWLYDGDSWLYHQ 3ROLHUZHUN
]HXJV EDVLHUW DXI GHP LQ $EE  GDUJHVWHOOWHQ *HVWDOWIRUGHUXQJVSODQ 'LH
,QWHJUDWLRQGLHVHV$XIEDXVLQHLQHKDQGHOVEOLFKH6\QFKURVSHHG0DVFKLQHQED
VLV HUIRUGHUWGLH%HDFKWXQJEDXDUWXQGEDXUDXPEHGLQJWHU5DQGEHGLQJXQJHQ
ZHOFKH QLFKW QlKHU HUOlXWHUW ZHUGHQ VROOHQ GD GLHVH NHLQH DOOJHPHLQJOWLJHQ
$XVVDJHQ]XODVVHQXQGYRP0DVFKLQHQW\SXQG PRGHOO DEKlQJHQ'HU.RQ
VWUXNWLRQVHQWZXUIYHUVWHKWVLFKHQWVSUHFKHQGDOVEHLVSLHOKDIWH$XVIKUXQJ








'LH $XIQDKPH GHV:HUN]HXJXQWHUEDXV HUIROJW JHPl*HVWDOWIRUGHUXQJVSODQ
YJO$EEEHU]ZHL]\OLQGULVFKH+\GURGHKQGRUQHZHOFKHEHUHLQHDUUH
WLHUEDUH/LQHDUIKUXQJPLWHLQDQGHU YHUEXQGHQ VLQG'HU JHZlKOWH$QVDW] HU
IOOWGDEHLHLQH+DXSWIXQNWLRQVRZLH]ZHL1HEHQIXQNWLRQHQXQWHU(LQVSDUXQJ



















HUK|KXQJ GHV *HVDPWDXIEDXV VRZLH ]X JHULQJHUHP 9HUVFKOHL GHU
6SLQGHOODJHU

• 9HUGUHKVLFKHUXQJ GHV :HUN]HXJXQWHUEDXV 1HEHQIXQNWLRQ =XU
*HZlKUOHLVWXQJ GHU )XQNWLRQ GHV YROODSHUWXULJHQ DNWLYDGDSWLYHQ 3R
OLHUZHUN]HXJV LVW VLFKHU]XVWHOOHQ GDVV GHU DNWLYH7HLO GHV:HUN]HXJXQ
WHUEDXVVHLQH/DJHXQDEKlQJLJYRP-XVWLHU]XVWDQGGHU0DVFKLQHEHLEH
KlOW'LHDUUHWLHUEDUH/LQHDUIKUXQJOlVVWVLFKDXHU]XU$QSDVVXQJGHV
$FKVDEVWDQGV ZHLWHUKLQ DOV 9HUGUHKVLFKHUXQJ GHV :HUN]HXJXQWHUEDXV






DQJHEUDFKWH 6WHOOVFKUDXEH HUODXEW HLQH GHILQLHUWH XQG IHLQIKOLJH (LQVWHOOXQJ
GHU 6SDQQNUDIW1DFK$EVFKOXVV OlVVW VLFK GHU -XVWLHU]XVWDQGGXUFK 6SHUUXQJ
GHU/LQHDUIKUXQJVLFKHUQ
5HDOLVLHUXQJHLQHVYROODSHUWXULJHQDNWLYDGDSWLYHQ3ROLHUZHUN]HXJV 
'HU JHVDPWH:HUN]HXJDXIEDX LVW JHJHQGDV(LQGULQJHQ YRQ3ROLHUPLWWHO XQG
:DVVHUJHVFKW]W'DEHLHUIROJWHLQHJUREH$EVFKLUPXQJZHQLJHPSILQGOLFKHU
)XQNWLRQVJUXSSHQGXUFKHLQ]ZHLWHLOLJHV*HKlXVHZHOFKHVPLW6SHUUOXIW YJO
.DS  ]X EHDXIVFKODJHQ LVW'LH YHUZHQGHWHQ5DGLDOULOOHQNXJHOODJHU VLQG






DQGHUH :HUNVWFNJHRPHWULH =XVlW]OLFK NDQQ EHL 9HUIJEDUNHLW PLQGHVWHQV
]ZHLHU:HUN]HXJREHUEDXWHQGDV$EULFKWHQHLQHV3ROLHUPLWWHOWUlJHUVDXHUKDOE






'LH NRQVWUXNWLYH 8PVHW]XQJ GHU QDFKJLHELJHQ 5LQJVFKQHLGH ]XU +HUVWHOOXQJ
GHV:HUN]HXJ:HUNVWFN.RQWDNWVOHKQWVLFKGLUHNWDQGHQ*HVWDOWIRUGHUXQJV
SODQJHPl$EEDQ'LH7UHQQVWHOOH]ZLVFKHQYRUGHUHPQDFKJLHELJHP7HLO




UHU )HGHUUDWH $OWHUQDWLY LVW GHU 7DXVFKPLQGHVWHQV ]ZHL VLFK JHJHQ
EHUOLHJHQGHU 6FKUDXEHQGUXFNIHGHUQ ]XOlVVLJ 'LH 6XPPHQIHGHUUDWH




QDFKJLHELJHQ 5LQJVFKQHLGH EHHLQIOXVVHQ 9RQ GHQ YRUJHVHKHQHQ DFKW
)HGHUQNDQQGLH%HVWFNXQJXPGLH6FKULWWZHLWH]ZHLGXUFK(QWQDKPH
VLFK MHZHLOV JHJHQEHUOLHJHQGHU)HGHUQYDULLHUWZHUGHQ'LH0LQGHVWIH








 )HGHUYRUVSDQQXQJ 'LH 9HUZHQGXQJ YRQ )HGHUQ PLW XQWHUVFKLHGOL
FKHU1XOOOlQJHHUODXEWGLH9DULDWLRQGHU9RUVSDQQNUDIWXQGVRPLWGHU
)HGHUNHQQOLQLH GHV QDFKJLHELJHQ7HLOV GHU 5LQJVFKQHLGH:HLWHUKLQ HU





 )HGHU LQ )HGHU =XU(UK|KXQJ GHU )HGHUUDWH LVW GLH0RQWDJH ]ZHLHU
JHHLJQHWHU 6FKUDXEHQGUXFNIHGHUQ XQWHUVFKLHGOLFKHQ 'XUFKPHVVHUV MH
)HGHUWHOOHU P|JOLFK 6LFKHU]XVWHOOHQ LVW KLHUEHL GDVV ]ZLVFKHQ GHQ )H
GHUQ LP%HWULHE NHLQ 6FKHXHUNRQWDNW XQGRGHU9HUNOHPPHQ DXIWULWW
'LH LQQHUH)HGHU LVW ]XVlW]OLFK LQ JHHLJQHWHU:HLVH GXUFK HLQHQ=\OLQ
GHUVWLIWRGHUDQGHQ(QGZLQGXQJHQPRQWLHUWH)HGHUWHOOHU]XIKUHQ

 .RPELQDWLRQ*HHLJQHWH.RPELQDWLRQHQ GHU9DULDQWHQ  ELV  HUODX
EHQHLQHQDKH]XEHOLHELJH$XVOHJXQJGHU)HGHUNHQQOLQLH(LQ]LJGHU]XU















WHFKQLN RIW DQJHZHQGHWH 3ULQ]LS ¶)XQNWLRQVZHUNVWRII DQ )XQNWLRQVVWHOOH¶
>/HK@ GXUFK9HUZHQGXQJ HLQHU0HVVLQJOHJLHUXQJ DPQDFKJLHELJHQ7HLO GHU






JHQ DNWLYDGDSWLYHQ 3ROLHUZHUN]HXJV VRZLH GHU :HUNVWFNODJHUXQJ 9RUDE













'LHVHV.DSLWHO EHKDQGHOW GHQ$XIEDX GLH -XVWDJH GLH ,QEHWULHEQDKPH VRZLH
GLH (LQVWHOOXQJ GHV JHRPHWULVFKHQ $UEHLWVSXQNWV GHV YROODSHUWXULJHQ DNWLY











• :HUN]HXJXQWHUEDX 'HU $XIEDX XQG GLH0RQWDJH GHV:HUN]HXJXQ
WHUEDXV HUIROJHQ GLUHNW LQ GHU 1DVV]HOOH GHU 3ROLHUPDVFKLQH 'HU $E
VWDQGGHUEHLGHQ+\GURGHKQGRUQHSDVVW VLFK HQWVSUHFKHQGGHPGXUFK
GHQ -XVWLHU]XVWDQG GHU0DVFKLQH YRUJHJHEHQHQ $FKVDEVWDQG ]ZLVFKHQ
$EULFKW XQG :HUNVWFNVSLQGHO DQ YJO $EE  0DVFKLQHQVWUXNWXU
XQG LVW DEVFKOLHHQG GXUFK $UUHWLHUHQ GHU /LQHDUIKUXQJ ]X VSHUUHQ
8QDEKlQJLJ GHV:HUN]HXJREHUEDXV LVW EHUHLWV LQ GLHVHP 6WDGLXP HLQH
)XQNWLRQVSUIXQJDOOHU)XQNWLRQVHOHPHQWHP|JOLFK1DFK$EVFKOXVVLVW
GHU:HUN]HXJXQWHUEDX GXUFK GLH (LQKDXVXQJ JHPl $EE  ]X YHU
NOHLGHQ



















(UVDW]UDGLXV GHV :HUNVWFNV DQ]XSDVVHQ ,Q HLQHP $EULFKWYRUJDQJ
WUlJW HLQPLW GHP 6ROONUPPXQJVUDGLXV YHUVHKHQHV:HUN]HXJ EHUVWH
KHQGH%HUHLFKHGHV3ROLHUPLWWHOWUlJHUVDE)UGDVYROODSHUWXULJHDNWLY
DGDSWLYH3ROLHUZHUN]HXJLVWGLH$EULFKWWHFKQRORJLHGHUNODVVLVFKHQ6SKl
UHQSROLWXU RKQH $QSDVVXQJHQ QXW]EDU $XV GLHVHP *UXQG YHU]LFKWHW
GLHVH$UEHLW DXI HLQHGHWDLOOLHUWH'LVNXVVLRQGHV$EULFKWYRUJDQJV:HL




0RQWDJH GHU*HVDPWEDXJUXSSH DQ'HU:HUN]HXJREHUEDX LVW GD]X EHU GLH
YRUJHVHKHQH 6FKQLWWVWHOOH PLW GHP :HUN]HXJXQWHUEDX ]X YHUELQGHQ 'LHVHU
0RQWDJHVFKULWWHQWVSULFKWGHU9RUJHKHQVZHLVHEHL8PUVWXQJDXIHLQHDQGHUH
:HUNVWFNJHRPHWULH RGHU 7DXVFK GHV :HUN]HXJREHUEDXV YJO .DS 
9ROODSHUWXULJHVDNWLYDGDSWLYHV3ROLHUZHUN]HXJ$EE]HLJWGLHVFKULWWZHLVH


















)U GHQ $XIEDX GHU QDFKJLHELJHQ 5LQJVFKQHLGH EHVWHKHQ NHLQH EHVRQGHUHQ













'LH $QIRUGHUXQJHQ DQ GLH (LQVWHOOXQJ GHV JHRPHWULVFKHQ $UEHLWVSXQNWV
XQWHUVFKHLGHQVLFKJUXQGOHJHQGYRQGHQHQGHU6SKlUHQSROLWXU'LHVSLHOEHKDI
WHWH XQG QDFKJLHELJH /DJHUXQJ GHV :HUNVWFNV EHL GHU 6\QFKURVSHHGSROLWXU
HUODXEWHLQH/DJHDQSDVVXQJDQGDV:HUN]HXJLP%HUHLFKPHKUHUHU=HKQWHOPLO
OLPHWHUYJO.DS+HUVWHOOXQJGHV:HUN]HXJ:HUNVWFN.RQWDNWV(QW
VSUHFKHQG JUR]JLJ VLQG GLH /DJHIHKOHU ]ZLVFKHQ:HUN]HXJ XQG:HUNVWFN
LP]ZHLVWHOOLJHQP%HUHLFKWROHULHUW
'HU JHZlKOWH $QVDW] GHU YROODSHUWXULJHQ 3ROLWXU URWDWLRQVV\PPHWULVFKHU $V
SKlUHQ IRUGHUWSULQ]LSEHGLQJWHLQHHQJHUH7ROHULHUXQJGHU/DJHDEZHLFKXQJHQ
]ZLVFKHQ :HUN]HXJ XQG :HUNVWFN $EZHLFKXQJHQ YRP LGHDOHQ JHRPHWUL
VFKHQ$UEHLWVSXQNWIKUHQ]XORNDO]RQDODEZHLFKHQGHQ%HDUEHLWXQJVGUFNHQ
ZHOFKH NHLQHQ KRPRJHQHQ 0DWHULDODEWUDJ HUODXEHQ (LQH W\SLVFKH 6\QFK
URVSHHG0DVFKLQHQEDVLVQDFK6WDQGGHU7HFKQLNHUIOOWGLH3RVLWLRQLHUDQIRUGH
UXQJHQ GHU 6SKlUHQSROLWXU VLFKHU0DVFKLQHQ QDFK DNWXHOOHP 6WDQG YHUIJHQ
EHUPLWWHOV/RRNXS7DEHOOHQNRUULJLHUWH/LQHDUDFKVHQ'LH.RUUHNWXUHUIROJW
]XPHLQHQLQ%HZHJXQJVULFKWXQJXQG]XPDQGHUHQRUWKRJRQDO]XU.RPSHQVD













)U HLQH 6\QFKURVSHHG0DVFKLQHQEDVLV LVW HLQH.RUUHNWXU GHU 6FKZHQNDFKVH













$VSKlUHQ LVW GLHVH 9HUIDKUHQVZHLVH QLFKW ]ZHFNPlLJ $EZHLFKXQJHQ YRP
6ROOVFKZHQNZLQNHOIKUHQ]X)RUPDEZHLFKXQJHQGHU]XSROLHUHQGHQ2EHUIOl
FKH XQG HUODXEHQ NHLQH YROODSHUWXULJH 3ROLWXU GHU :HUNVWFNREHUIOlFKH ,P






ODJH HUIROJW EHU HLQH WDNWLOH RGHU RSWLVFKH /lQJHQPHVVXQJ QDFK GHU























ULFKWVSLQGHO XQG5RWDWLRQVDFKVH GHV:HUN]HXJREHUEDXV LQ )OXFKWXQJ









=XU (UPLWWOXQJ GHU NRUUHNWHQ 3RVLWLRQ LQ [5LFKWXQJ VLQGPLQGHVWHQV
]ZHL $QRUGQXQJHQ ]XU 8PVFKODJPHVVXQJ HUIRUGHUOLFK YJO $EE 
'DUVWHOOXQJDXQG'DUVWHOOXQJE,PHUVWHQ6FKULWWLVWGDV3UIQRUPDO
GXUFK -XVWDJH VR DXV]XULFKWHQ GDVV HV PLQLPDOHQ 5DGLDOVFKODJ LQ [
5LFKWXQJ DXIZHLVW YJO$EE'DUVWHOOXQJD ,Q$EKlQJLJNHLWYHU
ZHQGHWHU RSWLVFKHU RGHU WDNWLOHU 0HVVPLWWHO VRZLH GHU 4XDOLWlW GHV










VRZLH NOHLQVWH 6FKULWWZHLWH GHU -XVWLHUVWHOOH VLQG 5DGLDOVFKOlJH YRQ
PVLFKHUHUUHLFKEDU'D]XLVWGLH:HUNVWFNDFKVH]XU8PVFKODJ
PHVVXQJ LQ  6FKULWWHQ ]X URWLHUHQ XQG GHU 5DGLDOVFKODJ GHV
3UIQRUPDOVGXUFKHLQHHLQGLPHQVLRQDOH-XVWDJHLQ[5LFKWXQJDXINOHL
QHUJOHLFKGHQYRUDEGHILQLHUWHQ*UHQ]ZHUWHLQ]XVWHOOHQ2EJOHLFKDXI
ZlQGLJHU DXIJUXQG YHUNHWWHWHU -XVWLHUNUHLVH LVW HLQH ]ZHLGLPHQVLRQDOH
-XVWDJHGHV3UIQRUPDOV]XEHYRU]XJHQ
'LHVH HUODXEW GLH NRQWLQXLHUOLFKH5RWDWLRQ GHV3UIOLQJV XPGLH:HUN
VWFNDFKVHXQG]HLFKQHW VLFKGXUFK VHLQH ,QYDULDQ]HLJHQVFKDIW JHJHQ
EHU'UHKODJHQDEZHLFKXQJHQGHU:HUNVWFNVSLQGHODOVDXFKK|KHUHUHU
UHLFKEDUHU *HQDXLJNHLWHQ DXV 'DV GDEHL DXIJHQRPPHQH 6LJQDO GHV
:HJPHVVV\VWHPV HQWVSULFKW HLQHU 6LQXVIXQNWLRQ ZREHL GLH $PSOLWXGH
GHP5DGLDOVFKODJGHV3UIOLQJVHQWVSULFKWXQGLP-XVWLHUSUR]HVV]XPL
QLPLHUHQLVW
,P IROJHQGHQ 6FKULWW LVW GLH:HUN]HXJDFKVH JHJHQGLH VWHKHQGH:HUN
VWFNDFKVH]XURWLHUHQYJO$EE'DUVWHOOXQJE$QDORJGHU-XVWDJH
GHV 3UIQRUPDOV NDQQ HLQH0HVVXQJ DXI 8PVFKODJ GXUFK'UHKXQJ LQ
 6FKULWWHQRGHU GXUFK NRQWLQXLHUOLFKH5RWDWLRQ HUIROJHQ=LHOJU|H
LVWKLHUEHLGLH(LQVWHOOXQJGHV5DGLDOVFKODJVDXINOHLQHUJOHLFKGHPYRU
DEGHILQLHUWHQ*UHQ]ZHUWGXUFKJH]LHOWHV9HUIDKUHQGHU[$FKVH1DFK
$EVFKOXVV GHU 1XOOSXQNWEHVWLPPXQJ VLQG:HUNVWFN XQG:HUN]HXJ
DFKVH LQGHU[](EHQH]XHLQDQGHUIOXFKWHQGDXVJHULFKWHW0LW+LOIHHL





VHW]W HLQHQ P|JOLFKVW JHULQJHQ 5DGLDOVFKODJ GHV 3ROLHUPLWWHOWUlJHUV LP
%H]XJ ]XU5RWDWLRQVDFKVHGHV:HUN]HXJVYRUDXV/LHJWGHU0HVVSXQNW
QLFKW LP 6FKHLWHO GHV0HVVREMHNWV VR IKUW GLHV ]X HLQHP0HVVIHKOHU
K|KHUHU2UGQXQJ (LQH0|JOLFKNHLW ]XU %HVHLWLJXQJ GHV 5DGLDOVFKODJV
ZXUGH XQWHU $EVFKQLWW  YRUJHVWHOOW =XU 9HUHLQIDFKXQJ JLOW LP )RO









'LH (LQVWHOOXQJ GHU ]3RVLWLRQ VHW]W GLH YRUKHULJH (LQVWHOOXQJ GHV
6FKZHQNZLQNHOVVRZLHGHU[3RVLWLRQ]ZLQJHQGYRUDXVYJO.DS
(LQVWHOOXQJ6FKZHQNZLQNHOVRZLH(LQVWHOOXQJGHU[3RVLWLRQ)UGLH







QXQJ HUODXEW GHQ 9HU]LFKW DXI HLQ:HJPHVVV\VWHP'HU $XIEDX QDFK
$EE'DUVWHOOXQJDVHW]WYRUDXVGDVVGLH6FKHLWHOK|KHGHV3UIQRU
PDOVEHNDQQWLVWGLHVHVPLQLPDOHQ5DGLDOVFKODJDXIZHLVWXQGGLH5RWDWL
RQVDFKVHQ YRQ:HUN]HXJXQG:HUNVWFN LQ)OXFKWXQJ VLQG YJO.DS
(LQVWHOOXQJGHU[3RVLWLRQ'DV3UIQRUPDOLVWQDFKIROJHQGDQVHL
QHP 6FKHLWHO PLW 7XVFKLHUSDVWH ]X EHVWUHLFKHQ]X EHVSUKHQ 'LH
NOHLQVWHHUUHLFKEDUH6FKLFKWGLFNHZLUNWOLPLWLHUHQGDXIGLH$XIO|VXQJGHU
$QRUGQXQJXQG LVW HQWVSUHFKHQGJHULQJ ]XKDOWHQ   PVLQG UHDOL
VLHUEDU'DV3UIQRUPDOLVWQDFKIROJHQGVFKULWWZHLVHGHP6FKHLWHOSXQNW
GHV:HUN]HXJREHUEDXV ]X QlKHUQZREHL GHU:HUN]HXJREHUEDX NRQWL
QXLHUOLFK URWLHUW ,VW HLQ $EWUDJ GHU 7XVFKLHUSDVWH DP 6FKHLWHO GHV
3UIQRUPDOVHUNHQQEDUVRLVWGLH6ROOSRVLWLRQLQ]5LFKWXQJHUUHLFKW$OV









JHQ +\GURGHKQVSDQQIXWWHU PRQWLHUW 'D HV VLFK XP HLQH $EVROXW




DFKVH GHV:HUNVWFNV OLHJW1DFK HUIROJWHU -XVWDJH NDQQGLH 6FKHLWHO
K|KH GHV:HUN]HXJREHUEDXV WDNWLO JHPHVVHQ XQG GHU0DVFKLQHQVWHXH





]XU YROODSHUWXULJHQ 3ROLWXU URWDWLRQVV\PPHWULVFKHU $VSKlUHQ 'DV JH]HLJWH









'HU $QVDW] GHV YROODSHUWXULJHQ DNWLYDGDSWLYHQ 3ROLHUZHUN]HXJV OHKQW VLFK
KLQVLFKWOLFK*HVWDOWXQG.LQHPDWLNVWDUNDQGLH3ROLWXUPLWWHOV6\QFKURVSHHG
















HLQHU NRQWLQXLHUOLFKHQ G\QDPLVFKHQ $XI XQG $EEHZHJXQJ PLW
$PSOLWXGHQ LP %HUHLFK PHKUHUHU =HKQWHOPLOOLPHWHU ,Q $EKlQJLJNHLW
RUWV XQG GUHK]DKODEKlQJLJHU %HVFKOHXQLJXQJHQ VRZLH GHU MHZHLOLJHQ







(LQ 9HUIDKUHQVQDFKZHLV YHUVWHKW VLFK DOV GLH SUDNWLVFKH (USUREXQJ ]XP
1DFKZHLV GHU :LUNVDPNHLW HLQHV )HUWLJXQJV XQGRGHU %HDUEHLWXQJVYHUIDK
UHQV ,P 5DKPHQ GLHVHU $UEHLW LVW GDUXQWHU GLH YROODSHUWXULJH 3ROLWXU HLQHU
IHVWJHOHJWHQ :HUNVWFNJHRPHWULH XQWHU 9HUZHQGXQJ GHV YRUDE HQWZLFNHOWHQ
3URWRW\SVHLQHVYROODSHUWXULJHQDNWLYDGDSWLYHQ3ROLHUZHUN]HXJV]XYHUVWHKHQ










YHQ 3ROLHUZHUN]HXJV YJO $EE  HQWVSULFKW GDPLW HLQHU LQ >6FKE@ EH
VFKULHEHQHQ $QRUGQXQJ 'LH VSKlULVFKHQ /XIWODJHUHOHPHQWH ZHUGHQ GDEHL
GXUFK HLQ XUVSUQJOLFK SODQDU DXVJHIKUWHV /XIWODJHU DXV SRU|VHP *UDSKLW
VXEVWLWXLHUWZHOFKHV GHQ DVSKlULVFKHQ$QWHLO GHV XPGHQ6FKZHQNZLQNHO JH


















6ORZ 7RRO 6HUYR 676 XQG'LDPDQWZHUN]HXJ YJO $EE   6SDQHQPLW
JHRPHWULVFK EHVWLPPWHQ 6FKQHLGHQ QDFK >',1@ VRZLH GDV 6FKOHLIHQ
PLW URWLHUHQGHP:HUN]HXJ YJO $EE   6SDQHQ PLW JHRPHWULVFK XQEH
VWLPPWHQ6FKQHLGHQQDFK>',1@HUZLHVHQ
'LH'DUVWHOOXQJXQWHU$EE  D ]HLJW GLH VLPXOLHUWH 6ROOJHRPHWULH GHV VWDWL
VFKHQ:HUN]HXJXQWHUEDXV'LHPD[LPDOH$EZHLFKXQJYRQGHU3ODQIOlFKHDOV




HLQHQ EHU GHQ JHVDPWHQ 3ROLHUYRUJDQJ NRUUHNW HLQJHVWHOOWHQ XQG NRQVWDQWHQ
6FKZHQNZLQNHO$OOHZHLWHUHQ SUR]HVVUHOHYDQWHQ5DQGEHGLQJXQJHQ VRZLH GHU








GLH ]X GXUFKODXIHQGHQ 3UR]HVVVFKULWWH ]HLJW$EE 'DV:HUNVWFN LVW HLQ
JDQJVDXIGLHQDFKJLHELJH5LQJVFKQHLGHDXI]XNLWWHQXQGGXUFK6FKOHLIEHDUEHL
WXQJ YJO .DS  HQWVSUHFKHQG GHU 6ROOJHRPHWULH ]X EHDUEHLWHQ 'XUFK









DGDSWLYHQ 3ROLHUZHUN]HXJ LVW GLH :HUNVWFNREHUIOlFKH ]X UHLQLJHQ XQG HLQH
$XVJDQJVPHVVXQJDQDORJGHU(LQJDQJVPHVVXQJGXUFK]XIKUHQYJO$EE
'LHGDUDXVJHZRQQHQHQ,QIRUPDWLRQHQGLHQHQLP$QVFKOXVVGHU%HVWLPPXQJ





,P 5DKPHQ GHU $XVZHUWXQJ VLQG (LQJDQJV XQG $XVJDQJVPHVVXQJ QDFK













GHV DXIJHNLWWHWHQ 3UIOLQJV QDFK 6FKOHLIEHDUEHLWXQJ XQG (LQJDQJVPHVVXQJ
'HPJHJHQEHULVWGLH:HUNVWFNREHUIOlFKHYJO$EEEQDFK]HKQPLQ
WLJHU 3ROLHUEHDUEHLWXQJ PLW GHP YROODSHUWXULJHQ DNWLYDGDSWLYHQ :HUN]HXJ














• 'DV LQ$EEGDUJHVWHOOWH$EWUDJVSURILO HUUHFKQHW VLFKDXVGHU'LIIH
UHQ]YRQ(LQJDQJVSURILOQDFKGHP6FKOHLIHQXQG$XVJDQJVSURILOQDFK
GHP3ROLHUHQ'XUFKGLH6FKOHLIEHDUEHLWXQJLQGLH:HUNVWFNREHUIOlFKH
HLQJHSUlJWH )RUPIHKOHU LQ GHU *U|HQRUGQXQJ YRQ   P EOHLEHQ
VRPLWRKQH$XVZLUNXQJ
• $EE  ]HLJW GDV)RUPIHKOHUSURILO GHU:HUNVWFNREHUIOlFKHQDFKGHQ
3UR]HVVVFKULWWHQ 6FKOHLIHQ XQG 3ROLHUHQ'LHVHV HUUHFKQHW VLFK DXV GHU
'LIIHUHQ] YRQ 6ROOIRUP XQG ,VWIRUP'D GHU )RUPIHKOHU HLQH UHODWLYH
*U|HLVWLVWHLQH1XOOSXQNWYHUVFKLHEXQJLP/LQVHQVFKHLWHO[ PP
]XUYHUHLQIDFKWHQ,QWHUSUHWDWLRQGHU*UDSKHQ]XOlVVLJ
• 'HU DV\PSWRWLVFKH 9HUODXI GHU $EWUDJVK|KH YJO $EE  EHL
[  PP UHVSHNWLYH [  PP LVW DXI GHQ:HUNVWFNGXUFKPHVVHU









• 'DV $EWUDJVSURILO ]HLJW HLQH DXVJHSUlJWH 5DGLDOV\PPHWULH ZHOFKH DXI
GLH3ROLWXUPLWWHOV 6\QFKURVSHHG.LQHPDWLN ]XUFN]XIKUHQ LVW 6LH HU
OHLFKWHUW IU GDV 6FKOHLIHQ ]XP HLQHQ GHQ JH]LHOWHQ 9RUKDOW YRQ )RU
PDEZHLFKXQJHQ *HVWDOWDEZHLFKXQJHQ  2UGQXQJ QDFK >',1@
XQG ]XP DQGHUHQ QDFKIROJHQGH YHUZHLO]HLWJHVWHXHUWH.RUUHNWXUSROLHU
YRUJlQJH
• 'HU ODQJZHOOLJH .XUYHQYHUODXI GHV QDFK GHU 3ROLWXU YRUOLHJHQGHQ
)HKOHUSURILOV HLJQHW VLFK SULQ]LSLHOO IU GLH .RUUHNWXUSROLWXU PLWWHOV
0DJQHWRUKHRORJLFDO)LQLVKLQJXQG&RPSXWHU&RQWUROOHG3ROLVKLQJ YJO
.DS
• 'HU JXWPWLJH 9HUODXI GHV $EWUDJVSURILOV LP %HUHLFK GHV :HUNVWFN
UDQGV VFKOLHW HLQH VWW]ULQJORVH 3ROLWXU SULQ]LSLHOO QLFKW DXV 'HU LP
9HUJOHLFK ]XP %RQQHW 3ROLVKLQJ DXVEOHLEHQGH 5DQGDEIDOO GHU :HUN
VWFNREHUIOlFKHLVWDXIGLHYROODSHUWXULJDXVJHELOGHWH.RQWDNW]RQHVRZLH
GLHDNWLYH)RUPlQGHUXQJGHV:HUN]HXJV]XUFN]XIKUHQ
• 'LH 'LIIHUHQ] DXV PD[LPDOHU XQG PLQLPDOHU $EWUDJVK|KH LVW PLW
§PEHLHLQHP50$ IUGLH*HQDXLJNHLWVNODVVHGHU3Ul]LVL
RQVRSWLNQLFKWYHUWUHWEDU
(LQ:LHGHUKROYHUVXFK XQWHU LGHQWLVFKHQ 5DQGEHGLQJXQJHQ ]HLJW HLQHQ
YHUJOHLFKEDUHQ $EWUDJVYHUODXI 'LH PD[LPDOH $EZHLFKXQJ EHWUlJW






UHLFK GHV /LQVHQVFKHLWHOV'LH ]ZLVFKHQ/XIWODJHU XQG1DGHONLVVHQ EH
ILQGOLFKH0HPEUDQVWW]WVLFK LPXQEHODVWHWHQ=XVWDQGDXIGHQK|FKV
WHQ 3XQNWHQ GHV /XIWODJHUV DE 'LH =RQH GHV /XIWODJHUV ZHOFKH GHQ
/LQVHQVFKHLWHOQDFKELOGHWOLHJWQDKHGHP1XOOQLYHDXGHU3ODQIOlFKHYJO
$EE  D'LH/XIWVSDOWK|KH ]ZLVFKHQ/XIWODJHU XQG0HPEUDQ HQW
VSULFKW LQGLHVHU=RQHGHU*U|HQRUGQXQJGHUPD[LPDOHQ3IHLOK|KHQ
GLIIHUHQ]GHV/XIWODJHUV'DGDV1DGHONLVVHQGLH.RQWXUGHU0HPEUDQ
QDFKELOGHW ZHLVW GDV YROODSHUWXULJH DNWLYDGDSWLYH 3ROLHUZHUN]HXJ LP






+\SRWKHVH YJO.DS  IKUW HLQH(UK|KXQJ GHV'UXFNV ]X HLQHU
3ROLWXUPLWWHOVYROODSHUWXULJHUDNWLYDGDSWLYHU:HUN]HXJH 
HUK|KWHQ0DWHULDODEWUDJVUDWHZHOFKHGHQ V\VWHPDWLVFKHQ)HKOHU HUK|K







'LH .RUUHNWXU GHV LP 5DKPHQ GHV 9HUIDKUHQVQDFKZHLVHV HUPLWWHOWHQ $E
WUDJVSURILOV HUIRUGHUW GLH .HQQWQLV DEWUDJEHVWLPPHQGHU XQG ZLUNVDPHU (LQ
IOXVVJU|HQ VRZLH HLQH $QDO\VH LKUHV (LQIOXVVYHUKDOWHQV 'LVNXVVLRQVJHJHQ
VWDQG GLHVHV $EVFKQLWWV VROO GDKHU GLH $XIDUEHLWXQJ LQ GHU IOlFKLJHQ 3ROLWXU
ZLUNHQGHU(LQIOXVVJU|HQVHLQ'DUDXIDXIEDXHQGHUIROJWHLQHJH]LHOWH9DULDWL
RQ GUHLHU (LQIOXVVJU|HQ XP GHUHQ $XVZLUNXQJHQ DXI GDV $EWUDJVSURILO ]X
HUPLWWHOQ
=LHO GLHVHV $EVFKQLWWV LVW HV QLFKW HLQH YROOVWlQGLJH $QDO\VH ZLUNHQGHU (LQ
IOXVVJU|HQGXUFK]XIKUHQ UHVSHNWLYH HLQH%HLVSLHOJHRPHWULH LQ6SH]LILNDWLRQ
]XIHUWLJHQ9LHOPHKUGLHQWHUGHU)LQGXQJ]XU%HHLQIOXVVXQJGHV$EWUDJVSUR
ILOV JHHLJQHWHU (LQIOXVVJU|HQ LQGHP YLHOYHUVSUHFKHQGH *U|HQ DQDO\VLHUW
GLVNXWLHUWXQGKLQVLFKWOLFKLKUHU:LUNVDPNHLWEHZHUWHWZHUGHQ'HQ$EVFKOXVV







OHGLJOLFK HLQH0|JOLFKNHLW GHU .DWHJRULVLHUXQJ RKQH $QVSUXFK DXI 9ROOVWlQ
GLJNHLWGDU
0LW$XVQDKPHGHUNXUVLYKHUYRUJHKREHQHQ(LQIOXVVJU|HQVLQGDOOHDXIJHOLVWH
WHQ *U|HQ DQDORJ IU GLH IOlFKLJH 3ROLWXU PLWWHOV 6\QFKURVSHHG.LQHPDWLN
+HEHOZHUN]HXJDOVDXFK%RQQHWJOWLJ'LH$XVQDKPHQQHKPHQ%H]XJDXIGLH
NRQVWUXNWLYH$XVIKUXQJGHVYROODSHUWXULJHQDNWLYDGDSWLYHQ3ROLHUZHUN]HXJV































































































































































JXQJ GDKLQJHKHQG RSWLPLHUW GDVV VLH HLQH JHULQJHUH $EWUDJVK|KHQGLIIHUHQ]
XQG VRPLW HLQH 6WHLJHUXQJ GHV UHODWLYHQ 0DWHULDODEWUDJVNRHIIL]LHQWHQ 50$
YHUVSUHFKHQ 'LH 3ROLHUPLWWHOWUlJHU%HOHJXQJ LVW IU 9DULDQWH F DOV DXFK G
LGHQWLVFK MHGRFKXQWHUVFKHLGHQ VLH VLFKKLQVLFKWOLFK LKUHU)RUP*HRPHWULVFK
VLQG GHU 2SWLPLHUXQJ GHU 3ROLHUPLWWHOWUlJHU%HOHJXQJ HQJH *UHQ]HQ JHVHW]W
XPGLH)OH[LELOLWlWGHVIOlFKLJJHNOHEWHQ0HPEUDQ3ROLHUPLWWHOWUlJHU9HUEXQGV
EHL]XEHKDOWHQXQGGHQ3ROLHUPLWWHO]XIOXVVXQGDEIOXVV]XJHZlKUOHLVWHQ(LQH







$EE  ]HLJW GHQ$EWUDJVYHUODXIPLW RSWLPLHUWHU 3ROLHUPLWWHOWUlJHU%HOHJXQJ
VRZLH 50$    'DV LP 5DKPHQ GHV 9HUIDKUHQVQDFKZHLVHV HUUHLFKWH
$EWUDJVSURILO LVW ]X 9HUJOHLFKV]ZHFNHQ HEHQIDOOV JHSORWWHW 'DUDXV OlVVW VLFK
UFNVFKOLHHQGDVVHLQHRSWLPLHUWH3ROLHUPLWWHOWUlJHU%HOHJXQJHLQH9HUEHVVH
UXQJ GHV$EWUDJVYHUODXIV XP§  LP9HUJOHLFK ]XP 6WDWXV TXR 50$ 















'DV LP 5DKPHQ GHV 9HUIDKUHQVQDFKZHLVHV JHZlKOWH'UHK]DKOYHUKlOWQLV HQW
VSULFKW HLQHP W\SLVFKHQ 3UR]HVVSDUDPHWHU GHU 6\QFKURVSHHG.LQHPDWLN 'D
GDVYROODSHUWXULJHDNWLYDGDSWLYH3ROLHUZHUN]HXJ]XHLQHPVWHWVHUK|KWHQ0D
WHULDODEWUDJ LP %HUHLFK GHV /LQVHQVFKHLWHOV IKUW YJO .DS  YHUVSULFKW






YRP'UHK]DKOYHUKlOWQLV ]ZLVFKHQ:HUNVWFN XQG:HUN]HXJ (LQH ZLUNVDPH
(UK|KXQJGHV50$YHUVSULFKWGLH$QKHEXQJGHV'UHK]DKOYHUKlOWQLVVHV ]ZL
VFKHQ:HUNVWFNXQG:HUN]HXJZLHGLH9HUVXFKHELVEHOHJHQ'DV0D[L
PXPPLW 50$   HU]LHOW 9HUVXFK PLW HLQHP'UHK]DKOYHUKlOWQLV YRQ
'LHQHJDWLYHQ$XVZLUNXQJHQHLQHU5HGX]LHUXQJGHV'UHK]DKOYHUKlOWQLV
VHV ]ZLVFKHQ :HUNVWFN XQG :HUN]HXJ YHUDQVFKDXOLFKW 9HUVXFK 
0LW50$ EHWUlJWGLHPD[LPDOH$EWUDJVK|KHLQHWZDGDV$FKWIDFKHGHU
PLQLPDOHQ $EWUDJVK|KH 'HU 50$ EHVLW]W LQ HUVWHU 1lKHUXQJ HLQH OLQHDUH
$EKlQJLJNHLW]XP'UHK]DKOYHUKlOWQLV
/LHJW GDV 'UHK]DKOYHUKlOWQLV LP JUDX PDUNLHUWHQ %HUHLFK YJO $EE  VR
QHLJWGDVWULERORJLVFKH6\VWHP]XU*HQHULHUXQJPLWWHOIUHTXHQWHU*HVWDOWDEZHL
FKXQJHQ YJO.DS ZLH VLH DXVGHU3ROLWXUPLWWHOV VXEDSHUWXULJHU%RQ
QHWZHUN]HXJHEHNDQQW VLQG)ROJOLFK VWHOOHQGLHVH=XVWlQGH NHLQH2SWLRQ IU
GLH 3UD[LV GDU GD GLHVH HLQH QDFKIROJHQGH *OlWWSROLWXU HUIRUGHUQ
3ROLWXUPLWWHOVYROODSHUWXULJHUDNWLYDGDSWLYHU:HUN]HXJH 
$OV SUDNWLNDEHO HUZHLVHQ VLFK KLQJHJHQ'UHK]DKOYHUKlOWQLVVHZHOFKH LPZHL
PDUNLHUWHQ %HUHLFK GHV 'LDJUDPPV OLHJHQ REJOHLFK VLH QXU HLQH EHJUHQ]WH
6WHLJHUXQJGHV50$HUP|JOLFKHQ
$QDORJGHURSWLPLHUWHQ%HOHJXQJGHV3ROLHUPLWWHOWUlJHUVVLQGGHU9DULDWLRQGHV





'HU ZlKUHQG GHU 3ROLWXU PLW YROODSHUWXULJHQ DNWLYDGDSWLYHQ :HUN]HXJHQ
V\VWHPDWLVFKDXIWUHWHQGH)HKOHUHUK|KWHQ0DWHULDODEWUDJV LP%HUHLFKGHV/LQ
VHQVFKHLWHOVHLJQHWVLFKDXIJUXQGVHLQHU5HSURGX]LHUEDUNHLWƅ39PSULQ
]LSLHOO ]XU .RUUHNWXU GXUFK )HKOHUYRUKDOW 'DV DXV GHU 3ROLWXU VSKlULVFKHU






'LH SULQ]LSLHOOH 9RUJHKHQVZHLVH HUIRUGHUW GLH $EDUEHLWXQJ YLHU VHTXHQWLHOOHU
3UR]HVVVFKULWWHGDUJHVWHOOW LQ$EEDELVG(LQJDQJV LVWGLH:HUNVWFNV
ROOJHRPHWULH YRU GHU3ROLWXU YJO$EE 3RVLWLRQ  JHPl$EE  D ]X
EHUHFKQHQ'D]XLVWHVKLQUHLFKHQGGLH:HUNVWFNVROOJHRPHWULHQDFKGHU3ROL
WXU YJO$EE  3RVLWLRQ PLW HLQHPNRQVWDQWHQ$XIVFKODJ LQ1RUPDOHQ






 3RVLWLRQ  LVW LP%HGDUIVIDOOPLW JHHLJQHWHQ)LOWHUQ ]X JOlWWHQ XP HLQHQ
VFKOHLIEDUHQNUPPXQJVVWHWLJHQ&VWHWLJHQ3IHLOK|KHQYHUODXI]XJHQHULHUHQ




DNWLYDGDSWLYHQ 3ROLHUZHUN]HXJV YJO $EE  3RVLWLRQ  YRQ GHU :HUN
VWFNVROOJHRPHWULHYRU3ROLWXU YJO$EE3RVLWLRQ]XVXEWUDKLHUHQ'HU
GDPLW YRUOLHJHQGH 9HUODXI GHU :HUNVWFNJHRPHWULH PLW YRUJHKDOWHQHP $E
WUDJVIHKOHUSURILOYJO$EE3RVLWLRQNDQQQDFKIROJHQGLQHLQ]XEHDUEHL
WHQGHV:HUNVWFNGXUFK6FKOHLIEHDUEHLWXQJHLQJHSUlJWZHUGHQ
'LH EHVFKULHEHQH 9RUJHKHQVZHLVH ]XP )HKOHUYRUKDOW EHL GHU 6FKOHLIEHDUEHL
WXQJHLJQHWVLFKSULQ]LSLHOOIUHLQLWHUDWLYHV9RUJHKHQ9RUDXVVHW]XQJGDIULVW





JHQ DNWLYDGDSWLYHQ 3ROLHUZHUN]HXJ EHDUEHLWHWH :HUNVWFNJHRPHWULHQ 'LH
%HDUEHLWXQJVUDQGEHGLQJXQJHQVLQGIUEHLGH9HUOlXIHLGHQWLVFK












OLHUYRUJlQJH XQG VLQG9RUDXVVHW]XQJ HLQHU HIIL]LHQWHQ )RUPNRUUHNWXUPLWWHOV
0DJQHWRUKHRORJLFDO)LQLVKLQJ5DGSROLWXU'DVPLW)HKOHUYRUKDOWJHVFKOLIIHQH





'LHVHU $EVFKQLWW GLHQWH GHU 9RUVWHOOXQJ DEWUDJEHVWLPPHQGHU (LQIOXVVJU|HQ









(LQH 2SWLPLHUXQJ GHU 3ROLHUPLWWHOWUlJHUEHOHJXQJ HUZLHV VLFK DXIJUXQG LKUHV
JHULQJHQ(LQIOXVVYHUP|JHQVDXIGDV$EWUDJVSURILODOVPlLJJHHLJQHW6RHPS
ILHKOW VLFKGLH9DULDWLRQGLHVHU*U|HYLHOPHKU ]XU ILQDOHQ5HGX]LHUXQJ ODQJ
ZHOOLJHU)RUPIHKOHUDQWHLOHDOV]XU.RUUHNWXUGHVV\VWHPDWLVFKHUK|KWHQ$EWUDJV
LP6FKHLWHOEHUHLFKGHV:HUNVWFNV
'LH 9DULDWLRQ GHV 'UHK]DKOYHUKlOWQLVVHV YRQ :HUNVWFN ]X :HUN]HXJ
Q:VWQ:]VWHOOWHLQHZHLWHUH0|JOLFKNHLW]XU%HHLQIOXVVXQJGHV$EWUDJVSUR
ILOVGDU(LQHVFKULWWZHLVH(UK|KXQJGHU'UHK]DKOGHV:HUNVWFNVLP9HUKlOW
QLV ]XP:HUN]HXJ ]HLJW HLQH OLQHDUH6WHLJHUXQJGHV UHODWLYHQ0DWHULDODEWUDJV
NRHIIL]LHQWHQ 'HU 9DULDWLRQ GHV 'UHK]DKOYHUKlOWQLVVHV VLQG LQ GHU 3UD[LV
MHGRFKHQJH*UHQ]HQJHVHW]WGDGDVWULERORJLVFKH6\VWHPDEHLQHP'UHK]DKO
YHUKlOWQLV Q:VWQ:] YRQ!  ]XU*HQHULHUXQJPLWWHOIUHTXHQWHU*HVWDOWDE
ZHLFKXQJHQQHLJWZHOFKHHLQHQDFKIROJHQGH*OlWWSROLWXUHUIRUGHUQ

)U ZHLWHUH 8QWHUVXFKXQJHQ ELHWHW VLFK HLQ ZLHGHUKROWHU:HFKVHO GHV'UHK
]DKOYHUKlOWQLVVHVPLWYRUDE]XGHILQLHUHQGHU%HDUEHLWXQJVGDXHUDQ6RNDQQHLQ
%HDUEHLWXQJVYRUJDQJPLW HUK|KWHP'UHK]DKOYHUKlOWQLV !  ]XU %HVHLWLJXQJ
GHU7LHIHQVFKlGLJXQJPLW UHGX]LHUWHP)HKOHUSURILO JHQXW]WZHUGHQZRKLQJH
JHQ HLQ GHU 6\QFKURVSHHG.LQHPDWLN W\SLVFKHV 'UHK]DKOYHUKlOWQLV §  GHU
%HVHLWLJXQJPLWWHOIUHTXHQWHU*HVWDOWDEZHLFKXQJHQGLHQW
  3ROLWXUPLWWHOVYROODSHUWXULJHUDNWLYDGDSWLYHU:HUN]HXJH
:HLWHUKLQ ELHWHW VLFK EHL 9HUZHQGXQJ GHV VWDWLVFKHQ 3URWRW\SV HLQHV YROO
DSHUWXULJHQDNWLYDGDSWLYHQ3ROLHUZHUN]HXJVGHU)HKOHUYRUKDOWEHLGHU6FKOHLI
EHDUEHLWXQJ GHU /XIWODJHUIOlFKH DQ )U GLH DNWRULVFKH $XVIKUXQJ GHV YROO
DSHUWXULJHQ DNWLYDGDSWLYHQ 3ROLHUZHUN]HXJV NDQQ GHU )HKOHUYRUKDOW LP
:HUN]HXJXQWHUEDX DNWRULVFK HLQJHSUlJW ZHUGHQ VRGDVV HLQ 9HU]LFKW DXI GHQ
)HKOHUYRUKDOWEHLGHU6FKOHLIEHDUEHLWXQJP|JOLFKLVW
:HLWHUH (LQIOXVVJU|HQ ZLH+lUWH XQG'LFNH GHU VSKlULVFK XQG SODQ DXVJH







*HJHQVWDQG GLHVHV $EVFKQLWWV VROO GLH 'LVNXVVLRQ FKDUDNWHULVWLVFKHU (LJHQ












GHU 6FKOHLIEHDUEHLWXQJ GHV:HUNVWFNV YJO.DS  GDVV GLH 3ROLWXUPLW
YROODSHUWXULJHQ DNWLYDGDSWLYHQ 3ROLHUZHUN]HXJHQ GLH W\SLVFKHQ )RUGHUXQJHQ
]XOlVVLJHU )RUPDEZHLFKXQJHQ DOV *HVWDOWDEZHLFKXQJHQ  2UGQXQJ QDFK
>',1@EH]LHKXQJVZHLVH3DVVIHKOHUQDFK>',1@VLFKHUHUIOOW








%RQQHW 3ROLVKLQJ DOV 5HIHUHQ]WHFKQRORJLH KHUDQ]X]LHKHQ'D]XZXUGHQ ]ZHL
LGHQWLVFKH 3UIOLQJH :HUNVWFNJHRPHWULH 0DWHULDO 6FKOHLISUR]HVV 9RUEH
KDQGOXQJ HWF VRZRKOPLW HLQHU VXEDSHUWXULJHQ%RQQHW:HUN]HXJDQRUGQXQJ
DOV DXFKPLW GHP 3URWRW\S HLQHV YROODSHUWXULJHQ DNWLYDGDSWLYHQ 3ROLHUZHUN
]HXJVPLWHLQHUNRQVWDQWHQ$EWUDJVK|KHYRQPEHDUEHLWHW=XU%HZHUWXQJ
GLHQW MHZHLOV HLQ ,QWHUIHURJUDPP HLQHV $VSKHULFDO 6WLWFKLQJ ,QWHUIHURPHWHUV
ZHOFKHV HLQHQ VXEDSHUWXULJHQ $XVVFKQLWW GHU :HUNVWFNREHUIOlFKHQ PLW
'XUFKPHVVHUPP]HLJW'DQLHGHUIUHTXHQWH*HVWDOWDEZHLFKXQJHQYJO.DS





%LOGKlOIWH LVW GLH PLWWHOV %RQQHW 3ROLVKLQJ EHDUEHLWHWH :HUNVWFNREHUIOlFKH
GDUJHVWHOOW 'LH SROLHUWH 2EHUIOlFKH ]HLJW YRU $E]XJ GHU =HUQLNH 3RO\QRPH
)RUPDEZHLFKXQJHQ XP P 39 XQWHU 9HUQDFKOlVVLJXQJ GHV 5DQGDEIDOOV






'HXWOLFK HUNHQQEDU LVW GHU YROOIOlFKLJ LVRWURSH )LQJHUDEGUXFN GHV %RQQHW
:HUN]HXJVZHOFKHUGDV LQKRPRJHQH2EHUIOlFKHQSURILOVRZLHGHQ506:HUW
YRQ QP HUNOlUW :HLWHUKLQ ZHUGHQ QDFK $E]XJ GHU =HUQLNH 3RO\QRPH
UDGLDOV\PPHWULVFKH6WUXNWXUHQPLW HLQHU2UWVZHOOHQOlQJHYRQƫ§PPGHXW
OLFKVLFKWEDU
'LH LQ GHU UHFKWHQ %LOGKlOIWH GDUJHVWHOOWH :HUNVWFNREHUIOlFKH HUIXKU HLQH




EHLWHWH3UIOLQJZHLVW HLQHQHUK|KWHQ39  QP LP9HUJOHLFK]XP5HIH
UHQ]WHLO DXI 'LHVHU LVW DQWHLOLJ DXI GHQ =HQWULHUIHKOHU DOV DXFK DXI GHQ XP
)DNWRU]ZHLHUK|KWHQ)RUPIHKOHU]XUFN]XIKUHQ:HLWHUKLQ]HLJWGHU3UIOLQJ
XQHUZQVFKWH UDGLDOV\PPHWULVFKH 6WUXNWXUHQ PLW HLQHU 2UWVZHOOHQOlQJH YRQ
ƫ § PP ZHOFKH GHP 5DVWHUDEVWDQG GHV 1DGHONLVVHQV HQWVSULFKW )U GHQ
6HULHQHLQVDW]LVWGDKHUHLQHNRQVWUXNWLYHhEHUDUEHLWXQJGHV1DGHONLVVHQVXQWHU
bQGHUXQJGHV)OlFKHQPXVWHUVGHV1DGHONLVVHQV]XU9HUPHLGXQJGLHVHVV\VWH
PDWLVFKHQ )HKOHUV ]ZLQJHQG QRWZHQGLJ 'LH $PSOLWXGH GHU UDGLDOV\PPHWUL
VFKHQ 6WUXNWXUHQ QLPPW YRP 6FKHLWHO ]XP :HUNVWFNUDQG VWDUN DE 'LHVHU
(IIHNW OlVVW VLFK DXI GHQ )HKOHUYRUKDOW EHL GHU 6FKOHLIEHDUEHLWXQJ GHV:HUN
VWFNV ]XUFNIKUHQ 6R EHWUlJW GLH DEVROXWH$EWUDJVK|KH LP 6FKHLWHOEHUHLFK
GHV:HUNVWFNVLQHWZDGDV'UHLIDFKHYHUJOLFKHQPLWGHP5DQGEHUHLFK)ROJ
OLFK IlOOW GLH$PSOLWXGHGHU UDGLDOHQ 6WUXNWXUHQ LP6FKHLWHOEHUHLFKXPGLHVHQ
)DNWRUJU|HUDXV
(UNHQQEDU LVW GDVV GLH 2EHUIOlFKH GHV PLW GHP YROODSHUWXULJHQ DNWLY











JHQ IU GHQ GLUHNWHQ 9HUJOHLFK ]ZHLHU 7HFKQRORJLHQ )ROJOLFK VROOHQ GLH
0LNURUDXKHLWHQ]ZHLHU:HUNVWFNREHUIOlFKHQJHJHQEHUJHVWHOOWZHUGHQ²]XP
HLQHQGDVPLWWHOV%RQQHW3ROLVKLQJEHDUEHLWHWH5HIHUHQ]WHLOXQG]XPDQGHUHQ




















































WLN ]XU :HUNVWFNREHUIOlFKH WDQJHQWLDO JHULFKWHWH 5HODWLYEHZHJXQJ ]ZLVFKHQ
:HUN]HXJXQG:HUNVWFN]XUFN]XIKUHQ'DGDV:HUNVWFNHLQHUNRQWLQXLHU
OLFKHQ'UHKEHZHJXQJXPVHLQHRSWLVFKH$FKVH]$FKVHXQWHUOLHJWWUHWHQLP
6FKHLWHOEHUHLFK EHU GLH %HDUEHLWXQJVGDXHU NHLQH 5HODWLYEHZHJXQJHQ LQ DXV
VFKOLHOLFK HLQHU 5LFKWXQJ DXI )U GLH0LNURUDXKHLW [ ²0LWWH VLQG VRPLW

















































(LQH =XVDPPHQIDVVXQJ GHU GXUFK 3ROLWXU PLW GHP YROODSHUWXULJHQ DNWLY
DGDSWLYHQ 3ROLHUZHUN]HXJ HUUHLFKWHQ0LNURUDXKHLWHQ ]HLJW 7DE  'HU (LQ
IOXVVYHUEOHLEHQGHU*HVWDOWDEZHLFKXQJHQLP6FKHLWHOEHUHLFKLVWLQGHU$XIQDK
PH0LNURUDXKHLW [ ²0LWWH GHXWOLFK HUNHQQEDU'HUHQ8UVDFKH XQG0|J
OLFKNHLWHQ GHU %HVHLWLJXQJ ZXUGHQ LP YRUKHULJHQ $EVFKQLWW GLVNXWLHUW XQG
VROOHQ GDKHU NHLQHQZHLWHUHQ*HJHQVWDQG GHU%HWUDFKWXQJHQ ELOGHQ'LH YHU
EOHLEHQGHQ GUHL 2EHUIOlFKHQSURILOH ]HLJHQ HLQH VRJHQDQQWH ¶:RONHQVWUXNWXU¶
'LHVHHUJLEWVLFKLQGHUIOlFKLJHQ3ROLWXURSWLVFKHU*OlVHUQXUGDQQZHQQGLH
5HODWLYEHZHJXQJ ZHOFKH GLH :HUNVWFNREHUIOlFKH ZlKUHQG GHU %HDUEHLWXQJ
HUIlKUW XQJHULFKWHW RKQH9RU]XJVULFKWXQJ LVW ,QGLUHNW EHZHLVW GLH:RONHQ
VWUXNWXU GDVV GLH LP 5DKPHQ GHU 0LNURUDXKHLWVPHVVXQJ XQWHUVXFKWHQ $XV
VFKQLWWHGHU:HUNVWFNREHUIOlFKHZlKUHQGGHU%HDUEHLWXQJGDXHUKDIWLQ.RQ
WDNW PLW GHP 3ROLHUPLWWHOWUlJHU GHV YROODSHUWXULJHQ DNWLYDGDSWLYHQ
3ROLHUZHUN]HXJVVWHKHQ
'HQ VLJQLILNDQWHQ 9RUWHLO YROODSHUWXULJHU .RQWDNW]RQHQ LQ .RPELQDWLRQ PLW
GHU 6\QFKURVSHHG.LQHPDWLN EHZHLVW HLQ GLUHNWHU 0HVVJU|HQYHUJOHLFK PLW
GHP 5HIHUHQ]WHLO 'DEHL ]HLJW GLH PLW GHP YROODSHUWXULJHQ DNWLYDGDSWLYHQ
3ROLHUZHUN]HXJEHDUEHLWHWH:HUNVWFNREHUIOlFKHZHGHUIUGHQ39:HUWQRFK









URWDWLRQVV\PPHWULVFKHU $VSKlUHQ :HVHQWOLFK IU GLH $EVFKlW]XQJ GHV (LQ
VDW]JHELHWV XQG GHU (LQVDW]EUHLWH LVW GDKHU GLH (UPLWWOXQJ GHV EHDUEHLWEDUHQ
3URGXNWVSHNWUXPVURWDWLRQVV\PPHWULVFKHU$VSKlUHQ
:HLWHUKLQ VLQG $XVVDJHQ ]XU %HDUEHLWXQJV]HLWYHUNU]XQJ LP 9HUJOHLFK ]XU












KLQGHUQ'DUDXV HUJLEW VLFK LP8PNHKUVFKOXVV GDVV GHU %HVW)LW 5DGLXV GHU
PLQLPDOHQ $EZHLFKXQJVVXPPH YJO .DS  PLQGHVWHQV GHP :HUNVWFN
GXUFKPHVVHU HQWVSUHFKHQ PXVV 'HU EHDUEHLWEDUH :HUNVWFNGXUFKPHVVHU LVW
QDFKXQWHQDXIJUXQGGHU9LHO]DKO LQGDVDNWLYDGDSWLYH:HUN]HXJ]X LQWHJULH
UHQGHU )XQNWLRQVHOHPHQWH DXI ':VWPLQ   PP OLPLWLHUW %HL ,QWHJUDWLRQ GHV
HQWZLFNHOWHQ:HUN]HXJDXIEDXV LQ HLQH KDQGHOVEOLFKH 6\QFKURVSHHG0DVFKL
QHQEDVLV YJO $EE  EHJUHQ]HQ GHU YHUIJEDUH$UEHLWVUDXP GHU0DVFKLQH
VRZLH GHU $FKVDEVWDQG ]ZLVFKHQ :HUNVWFNVSLQGHO &$FKVH XQG $E
ULFKWVSLQGHO &$FKVH GHQ PD[LPDOHQ :HUNVWFNGXUFKPHVVHU DXI
':VWPD[   PP 'HU EHDUEHLWEDUH 'XUFKPHVVHUEHUHLFK GHFNW GDPLW HWZD
W\SLVFKHU:HUNVWFNGXUFKPHVVHUGHU*HUlWHXQG3Ul]LVLRQVRSWLNDE(LQ
9HU]LFKWDXIHLQHNRPPHU]LHOOIUHLYHUIJEDUH0DVFKLQHQEDVLVKHEWGLHVH/LPL





PHWULHQ LVW XQWHU WHFKQLVFK LGHQWLVFKHQ 5DQGEHGLQJXQJHQ EHDUEHLWEDUHU











'LH ]XP9RU'XUFKSROLHUHQ HUIRUGHUOLFKH %HDUEHLWXQJV]HLW LVW EHL1XW]XQJ
GHV DNWLYDGDSWLYHQ 3ROLHUZHUN]HXJV QDKH]X XQDEKlQJLJ YRP :HUNVWFN
GXUFKPHVVHU'LHVHU9RUWHLOHUJLEWVLFKDOOHLQDXVGHUYROODSHUWXULJHQ.RQWDNW
]RQH GHV DNWLYDGDSWLYHQ 3ROLHUZHUN]HXJV ZRGXUFK VWHWV GLH JHVDPWH:HUN
VWFNREHUIOlFKH HLQH IU GHQ 0DWHULDODEWUDJ HUIRUGHUOLFKH 5HODWLYEHZHJXQJ
HUIlKUW'DPLW LVW HLQ.RQVWDQWDEWUDJ YRQ§ P$EWUDJVK|KH ]XU (QWIHU




XQG:HUNVWFN OLPLWLHUW'HU)OlFKHQLQKDOW HLQHU:HUNVWFNREHUIOlFKH LVW IU
5HUV !! ':VW LQ HUVWHU 1lKHUXQJ TXDGUDWLVFK YRP :HUNVWFNGXUFKPHVVHU
DEKlQJLJ)UHLQH9HUGRSSOXQJGHV:HUNVWFNGXUFKPHVVHUVYHUYLHUIDFKWVLFK
HQWVSUHFKHQGGLH HUIRUGHUOLFKH%HDUEHLWXQJV]HLW )U GDV'XUFKSROLHUHQ HLQHU
URWDWLRQVV\PPHWULVFKHQ $VSKlUHQREHUIOlFKH PLW ':VW   PP VLQG MH QDFK
*ODVVRUWHXQG7LHIHQVFKlGLJXQJ]ZLVFKHQ VHUIRUGHUOLFK'LH%H
DUEHLWXQJ HLQHV :HUNVWFNV PLW ':VW   PP HUIRUGHUW DQDORJ ]ZLVFKHQ
V
$XVGLHVHQ$QQDKPHQOlVVWVLFKQDFKIROJHQGGHUYRP:HUNVWFNGXUFKPHVVHU















5HIHUHQ]GDXHU HU]LHOEDU )U VWlUNHU JHNUPPWH URWDWLRQVV\PPHWULVFKH




VWHWV GHQ 9HUJOHLFK ]XU 3ROLWXU YHUJOHLFKEDUHU VSKlULVFKHU :HUNVWFN












'LHVH $UEHLW OLHIHUWH HLQHQ ZLVVHQVFKDIWOLFKHQ %HLWUDJ ]XU:HLWHUHQWZLFNOXQJ
YRQ 3ROLHUWHFKQRORJLHQ IU GLH+HUVWHOOXQJ URWDWLRQVV\PPHWULVFKHU $VSKlUHQ
GHU*HQDXLJNHLWVNODVVHQ*HUlWHXQG3Ul]LVLRQVRSWLN$XVJDQJVSXQNWGHU%H
WUDFKWXQJ ELOGHWH GLH 9HUPLWWOXQJ ZHVHQWOLFKHU IXQNWLRQDOHU 9RUWHLOH DVSKlUL




NHWWH NRQQWH GHU 'XUFKSROLHUSUR]HVV DOV ZHVHQWOLFKHU .RVWHQWUHLEHU LQ GHU
)HUWLJXQJURWDWLRQVV\PPHWULVFKHU$VSKlUHQLGHQWLIL]LHUWZHUGHQ'LHVHUHUIRU
GHUW QDFK DNWXHOOHP 6WDQG GHU 7HFKQLN GHQ (LQVDW] VXEDSHUWXULJHU %RQQHW
:HUN]HXJDQRUGQXQJHQ PLW DOO LKUHQ LP 5DKPHQ GLHVHU $UEHLW DXIJHIKUWHQ
1DFKWHLOHQYJO.DS
'HU$QDO\VHVFKORVVVLFKGLHV\VWHPDWLVFKH$XVDUEHLWXQJGUHLHUJUXQGYHUVFKLH
GHQHU /|VXQJVDQVlW]H DQ 'HUHQ *HJHQEHUVWHOOXQJ XQG %HZHUWXQJ ]HLJWH
GDVVHLQH3UR]HVVSDUDPHWHURSWLPLHUXQJKLQ]XJHVWHLJHUWHQ$EWUDJVUDWHQVRZLH
GHU(LQVDW]PHKUHUHUVLPXOWDQLP(LQJULIIEHILQGOLFKHU%RQQHWZHUN]HXJH0XO
WLZHUN]HXJDQRUGQXQJ GLH $XVZLUNXQJHQ GHU 1DFKWHLOH ]ZDU ]X YHUULQJHUQ
GHUHQ 8UVDFKHQ MHGRFK QLFKW ]X EHVHLWLJHQ YHUP|JHQ 'HU SUlIHULHUWH XQG
QDFKIROJHQGHQWZLFNHOWH/|VXQJVDQVDW]]XPNRVWHQHIIL]LHQWHQXQGIRUPHUKDO




%HZHUWXQJ WHFKQLVFKHU /|VXQJHQ DXI 3ULQ]LSHEHQH 3DUDOOHO GD]X NRQQWH LQ
DQDORJHU 9RUJHKHQVZHLVH HLQH JHHLJQHWH /|VXQJ ]XU $XIQDKPH GHV :HUN
VWFNV UHVSHNWLYH ]XU +HUVWHOOXQJ GHV:HUN]HXJ:HUNVWFN .RQWDNWV HQWZL
FNHOW ZHUGHQ 'LH HUDUEHLWHWHQ 7HFKQLVFKHQ 3ULQ]LSH JDOW HV QDFKIROJHQG LQ
HLQHQ*HVWDOWIRUGHUXQJVSODQ DOV*UXQGODJH IU GHQ.RQVWUXNWLRQVHQWZXUI ]X
EHUIKUHQ'HULP5DKPHQGHUNRQVWUXNWLYHQ$XVJHVWDOWXQJHQWZLFNHOWHYROO
DSHUWXULJHDNWLYDGDSWLYH:HUN]HXJDXIEDXLVWGDEHLLQHLQHKDQGHOVEOLFKHXQG
NRPPHU]LHOO IUHL YHUIJEDUH 6\QFKURVSHHG 0DVFKLQHQEDVLV QDFK 6WDQG GHU
7HFKQLNLQGHU6SKlUHQSROLWXULQWHJULHUEDUYJO.DS
,P5DKPHQGHVDQVFKOLHHQGHQ$XIEDXVGHU-XVWDJHXQGGHU,QEHWULHEQDKPH
YJO .DS  GHV YROODSHUWXULJHQ DNWLYDGDSWLYHQ 3ROLHUZHUN]HXJV ZXUGHQ
SUR]HVVUHOHYDQWH/DJHXQG3RVLWLRQLHUDQIRUGHUXQJHQ HUPLWWHOW XQGGLVNXWLHUW




VLFK DQGDV6\QFKURVSHHGYHUIDKUHQ]XU3ROLWXU VSKlULVFKHU2SWLNHQ DQ)ROJ
OLFKHUODXEWGLHVGLHhEHUWUDJXQJYHUVFKLHGHQHU3UR]HVVSDUDPHWHUDXIGHQ$Q
VDW] GHU YROODSHUWXULJHQ 3ROLWXU URWDWLRQVV\PPHWULVFKHU $VSKlUHQ 9RQ GHU








JOHLFKVZHLVH JHULQJHQ(LQIOXVV DXI GDV$EWUDJVSURILO EHVLW]W GD GLH %HOHJXQJ
HQJHQJHRPHWULVFKHQ*UHQ]HQXQWHUOLHJW
+LQJHJHQ]HLJWHQHLQH9DULDWLRQGHV'UHK]DKOYHUKlOWQLVVHVYRQ:HUNVWFN]X




(LQ GLUHNWHU 7HFKQRORJLHYHUJOHLFK ]ZLVFKHQ GHP YROODSHUWXULJHQ DNWLY
DGDSWLYHQ3ROLHUZHUN]HXJXQGGHP%RQQHW3ROLVKLQJDOV5HIHUHQ]WHFKQRORJLH




JlQJH 'XUFK HLQH $QDO\VH GHV EHDUEHLWEDUHQ 3URGXNWVSHNWUXPV VRZLH
HUUHLFKEDUHU%HDUEHLWXQJV]HLWYHUNU]XQJHQOLHIHUWGDV.DSLWHOHLQH$EVFKlW
]XQJ ]X 3RWHQWLDOHQ XQG *UHQ]HQ GHU 3ROLWXU PLW YROODSHUWXULJHQ DNWLY
DGDSWLYHQ 3ROLHUZHUN]HXJHQ $QKDQG GLHVHU %HZHUWXQJ HPSILHKOW VLFK GHU
EUHLWH (LQVDW] GHU HQWZLFNHOWHQ 3ROLHUWHFKQRORJLH GD VLH HLQHQ GHXWOLFKHQ






+DQGOXQJVEHGDUI IU GLH :HLWHUHQWZLFNOXQJ YROODSHUWXULJHU DNWLYDGDSWLYHU
3ROLHUZHUN]HXJDQRUGQXQJHQIRUPXOLHUHQ(LQHHUVWHPLWJHULQJHPbQGHUXQJV





V\PPHWULVFKHU DVSKlULVFKHU 6SLHJHOIOlFKHQ SULQ]LSLHOO P|JOLFK 'LH IU GLH
3UIOLQJVJHRPHWULHJHOWHQGHQJHRPHWULVFKHQ(LQVFKUlQNXQJHQVLQGGDEHLDQD
ORJ GHQHQ GHU 3ROLWXU EUHFKHQGHU RSWLVFKHU %DXHOHPHQWH (LQH $EVFKlW]XQJ
GHU$QZHQGEDUNHLWXQG(LJQXQJDXVGHU6SLHJHOSROLWXUEHNDQQWHU3ROLHUPLWWHO
WUlJHUDOVDXFK3ROLHUPLWWHOLVWQDFKDNWXHOOHP:LVVHQVVWDQGQLFKWP|JOLFK
%HGHXWHQG DXIZlQGLJHU JHVWDOWHW VLFK GLH SUDNWLVFKH8PVHW]XQJ GHU LP 5DK
PHQ GHV .(3 HQWZLFNHOWHQ DNWRULVFKHQ $XVIKUXQJ GHV:HUN]HXJXQWHUEDXV
GHUYROODSHUWXULJHQDNWLYDGDSWLYHQ:HUN]HXJDQRUGQXQJ'LHVHYHUVSULFKWGLH
IOH[LEOH1XW]XQJ HLQHV:HUN]HXJXQWHUEDXV IU DOOH EHDUEHLWEDUHQ:HUNVWFN
JHRPHWULHQ XQG HUODXEW HLQH JH]LHOWH %HHLQIOXVVXQJ GHV $EWUDJVSURILOV GXUFK
LQGLYLGXHOOH $QVWHXHUXQJ HLQ]HOQHU /LQHDUDNWRUHQ 'LH :LUNVDPNHLW GHU LQ
>6FKG@ EHVFKULHEHQHQ VSKlULVFKHQ /XIWODJHUHOHPHQWH DOV .RSSHOVWHOOH ]XU





2EJOHLFK QLFKW IOH[LEHO IU PHKUHUH :HUNVWFNJHRPHWULHQ DQZHQGEDU YHU
VSULFKWGLH:HLWHUHQWZLFNOXQJVWDWLVFKHUYROODSHUWXULJHUDNWLYDGDSWLYHU:HUN
]HXJDQRUGQXQJHQ HLQH 5HLKH YRQ 9RUWHLOHQ 6R HUODXEW GLH ,QWHJUDWLRQ HLQHU
JHHLJQHWHQ :HFKVHOVFKQLWWVWHOOH EHLVSLHOVZHLVH HLQHV 1XOOSXQNWVSDQQV\VWHPV
GHQUHSURGX]LHUEDUHQ:HFKVHOGHV/XIWODJHUHOHPHQWVLP5DKPHQGHV8PUVW
YRUJDQJVDXIHLQHDQGHUH:HUNVWFNJHRPHWULH>6FKE@'HU9HU]LFKWDXIHLQH
DNWRULVFKH $XVIKUXQJ GHV :HUN]HXJXQWHUEDXV EHVLW]W ZHLWHUKLQ EHGHXWHQGH
.RVWHQYRUWHLOH VRZLH GHQ 9RU]XJ HUK|KWHU WHFKQLVFKHU =XYHUOlVVLJNHLW 6R
NDQQ GHU $XVIDOO HLQHV /LQHDUDNWXDWRUV RGHU HLQHV VSKlULVFKHQ /XIWODJHUHOH
PHQWV ]XP $XVIDOO GHU JHVDPWHQ:HUN]HXJDQRUGQXQJ IKUHQ 'DV VWDWLVFKH




ULH VRZLH ]XU 6WHLJHUXQJ GHU WHFKQLVFKHQ=XYHUOlVVLJNHLW EHVWHKW LP9HU]LFKW
DXIGDV1DGHONLVVHQZLHLQ>6FKE@EHVFKULHEHQ'LHVHU$QVDW]VLHKWYRUGLH
JHVDPWH $VSKlUHQJHRPHWULH XQWHU 9RUKDOW GHU 'LFNH GHV 3ROLHUPLWWHOWUlJHUV
VRZLH HLQHU VSKlULVFKHQ0HPEUDQ LQ HLQ VWDWLVFKHV /XIWODJHUHOHPHQW HLQ]XDU
EHLWHQ ,Q.RPELQDWLRQPLWHLQHUJHHLJQHWHQ:HFKVHOVFKQLWWVWHOOHHUODXEWGLHV
GHQ IOH[LEOHQ XQG NRVWHQJQVWLJHQ (LQVDW] YROODSHUWXULJHU DNWLYDGDSWLYHU
:HUN]HXJDQRUGQXQJHQIUGLH+HUVWHOOXQJURWDWLRQVV\PPHWULVFKHU$VSKlUHQ
'DV $QZHQGXQJVIHOG GHU HQWZLFNHOWHQ 3ROLHUWHFKQRORJLH LVW SULQ]LSLHOO QLFKW
DXI GLH %HDUEHLWXQJ RSWLVFK ZLUNVDPHU 2EHUIOlFKHQ EHJUHQ]W 6R LVW GLHVH
  =XVDPPHQIDVVXQJXQG$XVEOLFN
7HFKQRORJLH HEHQVR DXI GLH 3ROLWXU URWDWLRQVV\PPHWULVFKHU )RUPZHUN]HXJH









NRQVWUXNWLY EHJUHQ]WHQ $UEHLWVUDXP VRQGHUQ YLHOPHKU GLH GXUFK GDV )K
UXQJV XQG $QWULHEVNRQ]HSW EHVFKUlQNWH *HQDXLJNHLW GHU 0DVFKLQHQDFKVHQ
VLQG DOV NULWLVFK ]X EHZHUWHQ 6R ELHWHW GLH (QWZLFNOXQJ HLQHU HLJHQV DXI GLH
$QIRUGHUXQJHQ GHU YROODSHUWXULJHQ 3ROLWXU URWDWLRQVV\PPHWULVFKHU $VSKlUHQ
DXVJHOHJWH0DVFKLQHQEDVLVVLJQLILNDQWH9RUWHLOH=XPHLQHQ OlVVWVLFKGHUPD
[LPDO EHDUEHLWEDUH :HUNVWFNGXUFKPHVVHU EHOLHELJ HUZHLWHUQ =XP DQGHUHQ
YHUVSULFKW GLH 9HUZHQGXQJ DXV GHU 83=HUVSDQXQJ EOLFKHU )KUXQJV XQG
$QWULHEVSULQ]LSH PLW K\GURVWDWLVFKHQ )KUXQJHQ XQG 'LUHNWDQWULHEHQ HLQH
GHXWOLFKH 6WHLJHUXQJ GHU HUUHLFKEDUHQ 3RVLWLRQLHUJHQDXLJNHLW 5HSURGX]LHUEDU
NHLWXQG$FKVVWHLILJNHLW

'HU LP 5DKPHQ GLHVHU $UEHLW HUDUEHLWHWH /|VXQJVDQVDW] GLH QDFKIROJHQGH
(USUREXQJ VRZLH GLH (PSIHKOXQJHQ IU ZHLWHUH (QWZLFNOXQJVDNWLYLWlWHQ OLH
IHUQHLQHQZLVVHQVFKDIWOLFKHQ%HLWUDJ]XU(UZHLWHUXQJEHVWHKHQGHU3ROLHUWHFK
QRORJLHQ²LP6SH]LHOOHQIUGLHNRVWHQHIIL]LHQWH+HUVWHOOXQJURWDWLRQVV\PPHW
ULVFKHU $VSKlUHQ $Q GHQ GDPLW HUZHLWHUWHQ 6WDQG GHU 7HFKQLN N|QQHQ
]XNQIWLJH(QWZLFNOXQJHQDQNQSIHQXP/HLVWXQJDOVDXFK)XQNWLRQVXPIDQJ
GHUYRUJHVWHOOWHQ7HFKQRORJLH ]XHUZHLWHUQXQG VRPLWGHQ)RUGHUXQJHQQDFK
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
>',1@ 'HXWVFKHV ,QVWLWXW IU 1RUPXQJ H9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 0DVFKLQHQHOHPHQWH  9RUOHVXQJVXQWHUODJHQ
)DFKEHUHLFK0DVFKLQHQHOHPHQWH78,OPHQDX

>.RU@ .RUGRQVNL : , 3URNKRURY , 9 *RURGNLQ 6 5





>.RU@ .RUGRQVNL : , *ROLQL ' 'XPDV 3 5 6\VWHP IRU













7RROV IRU $VSKHUHV +J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.DJRKDVKL <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− 5HUV  ͳͲͷ݉݉ «6SKlULVFKHU(UVDW]UDGLXVGHV:HUN]HXJV
− ':VW  ͶͲ݉݉ «:HUNVWFNGXUFKPHVVHU
− O)  ͳʹ݉݉ «)KUXQJVOlQJHGHU)KUXQJ
− O)  ͵݉݉ «)KUXQJVOlQJHGHU)KUXQJ
− O)HGHU  ͷ݉݉ «)HGHUOlQJHLQ$XVJDQJVODJH
− Kh3ODQ ͳ݉݉ «hEHUVWDQG8QWHUVHLWH)KUXQJXQG3ODQIOlFKH
− Kh6SK  ͳ݉݉ « hEHUVWDQG 2EHUVHLWH )KUXQJ XQG VSKlULVFKHU
)OlFKH
− '1DGHO ͳ݉݉ «1DGHOGXUFKPHVVHU
− (  ʹͳͲ ή ͳͲଷ ܰ ݉݉ଶΤ 
   «(0RGXO6WDKOZHUNVWRIIHEVSZ;&U1L



























,VW GHU 6FKZHQNZLQNHO EHNDQQW VR OlVVW VLFK GDUDXV GLUHNW GHU PD[LPDOH
.UDIWHLQOHLWXQJVZLQNHO DOV GRSSHOWHU 6FKZHQNZLQNHO DEOHLWHQ 'LHVH *U|H
JHKWGDEHLYRQ]ZHL5DQGEHGLQJXQJHQ.RQYHQWLRQHQDXV
 =XU%HUHFKQXQJGHVPD[LPDOHQ.UDIWHLQOHLWXQJVZLQNHOVZLUGGHUVSKl
ULVFKH (UVDW]UDGLXV GHV :HUNVWFNV UHVSHNWLYH GHU :HUN]HXJJUXQG
NUPPXQJVUDGLXVKHUDQJH]RJHQ
 'LH]XU%HUHFKQXQJGLHQHQGHORNDOH)OlFKHQQRUPDOHGHU:HUNVWFN



















ሺߙሻ ൌ  ݄ܦௐ௦௧ 

















݈ா௜௡ ൌ ݄oௌ௣௛ ൅ ݄ ൅ ݈ிଵ ൅ ݈ி௘ௗ௘௥ ൅ ݄o௉௟௔௡ 

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)KUXQJVDUUD\V DOV DXFK GHV HLQIDFKHQ )KUXQJVDUUD\V DXIJUXQG LKUHU
)KUXQJVOlQJH !! 1DGHOGXUFKPHVVHU)JHVSLHO DOV (LQVSDQQXQJ EH
WUDFKWHW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FKXQJ ]XU%HVWLPPXQJGHU/DJHUUHDNWLRQܤ௬ IHKOW'LHVH HUJLEW VLFK LP)RO
JHQGHQDXVGHQQRFKDXI]XVWHOOHQGHQhEHUJDQJVEHGLQJXQJHQ

)U GLH %HUHFKQXQJ YRQ %LHJHEDONHQ EHVWHKW QDFK >=LP@ GHU =XVDPPHQ
KDQJ QDFK 'LH*OHLFKXQJ EHLQKDOWHW GLH JHVXFKWH*U|H GHU'XUFKELH
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